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I ~ KEYNOTE ADDRESS0
THE MARCH OF COCKPIT AUTOMATION:

*, WILL HUMANSaEVER REPLACE COMPUTERS?

Dr. Earl L. Wiener
University of Miami

-- School of Business Administration
417 Jenkins

Coral Gables, Florida 33124-8237

The- rapid advances of cockpit automation the last decade outstripped the ability of
the human factors profession to understand the changes in human functions required.
-Highlechnotogy cockpits require less physical (observable) workload, but are highly
dem anding of cognitive functions such as planning, alternative selection, and
monitoing. Furthermore, automation creates opportunity for new and more serious
forms of human error, and many pilots are concerned about the possibility of
complacency affecting their performance.

On. the positive side, the equipment wcrxs "as advertised" with high reliability, offering
.ighly efficient, computer-based flight These findings from cockpit studies probably
apply equally to other industries, such as nuclear power production, other modes of
transportation, medicine, military systems, and manufacturing, all of which
traditionally have looked to aviation for technological leadership. The challenge to
the human factors profession is to aid designers, operators, and training departments
in exploiting the positive side of automation, while seeking solutions to the negative
side.



- - Mental Rotation Stills'

.Dian L Damos, Ph.D.
'University of South= California

Abstract

Fo-r qxperiments onermed with mental rotation skills are descibed. The
purpose of these studies was to determine the effect of e:tended practice on
rotuotioal skll establsh their generality, and determine if they can become
autom-ated with practice. T,:A-aded practice resulted in extremely high rotation rates.
Mental rotation skills traf.-red between stimuli with the highest transfer between
stim•uli that were most " ar. The possibility of automatization could not be
estabiished.

Recently, the concept of "situational awareness7 has generated much interest in both the
operadinal and research communities. To date, most of the aitempts to increase situational
awarene== have been concerned with changing the amount of information displayed to the pilot,
the- format of the iaforrwilon, and in some cases the nature of the displayed information.

A second approach to incre.asing situational awareness is through training. This approach
has generated little interest to date, perhaps because of the complex, multifaceted nature of the
concept. Attempting to train situational awareness as a unitary skill may, therefore, be futile.
Training specific skills, that contribute to situational awareness, on the other hand, may be an
effective method for imaeasing the pil-xs gerneral level of situational awareness.

Spatial information processing skills are frequently assumed to contribute substantially to
situational awareness. Although the specific skills that contribute to situational awareness have
not been identified, mental rotation appears to be involved in a number of flying tasks. For
example, a pilot approaching an airpo-t from other than a southerly direion may have to
rotate the airmort diagram mentally to coincide with the direction of approach.

Mental .-otation skills were selected for examination primarily because they appear to
contribute o situational awareness. Additionally, mental rotation has been extensively studied
in laboratory environment. Consequently, a large data base exists that could be used in
designing experiments and ixtir-eting results.

Four experiments are discussed briefly in this paper. These experiments were designed
to provide a foundation for a iaining package that would increase a pitt's situational
awareness by improving the pilot's meintal rotation skills. The first purpose of these
experiments was to determine the effect of extended practice on rotational skills. The second
purpose was to determine the generality of these. skills; if situational awareness is to be

nmproved, rotational skills must transfer irom a training situation to an operational setting. The
third purpose was to determine if rotational skills could become automated with practice.

This research was conducted under Contrac: No. N00014-86-K-0119. Dr. Tom Jones was
the contract monitor.



-General Method

A DEC Micro PDP 11 computer generated all stimuli, recorded and processed subject
responses, and timed all trials. The stimuli were displayed on a Tektronix 4125 CRT. Subject
responses were made using 4 X 4 matrix-type keypads attached to the subject's chair.

Right-handed males between the ages of 18 and 35 were recruiled for the experim-nat.
All subjects were native English speakers and had no flight training. Subjects were paid a flat
fee for completing the experiment and could receive bonuses for good performance-

The subject's task was to distinguish as quickly as possible between a stimulus and its
mirror image. Except in the training -'hase of Experiment 3, stimuli were presented at the
upright (0 degree) position and at the 60, 120, 180, 240, and 300 degree positions In the
training phase of Experiment 3, stimuli were presented at increments of 36 degrees. 'Me
subject used the index finger of his dominant to make a wstandard' response and the in-dex
finger of his nondominant hand to make a amirror" response.

Three stimuli were used in these experiments: F, G, and a 24-point abstract shape
(sti•mulus #29, Va.iderplas and Garvin, 1959). A trial consisted of 30 representations of a
stimulus and 30 presentations of its mirror image. The letter and its mirror image were
presented five times at each orientation. At the end of each trial, the subject was shown his
percentage of correct responses and his correct RT.

A second task, the matrix task, was used in Experiment 4. In this task 5 X 5 matrix grids
were presented sequentially to the subject. Each matrix had five, randomly.selected illuminated
cells. The subject's task was to determine as quickly as possible if the current matrix was
identical to the preceding matrix- If the current matrix was identical to the preceding matrix,
it was not presented in the same orientation; the second of two identical matrices was always
rotated 90 degrees relative to first matrix. If the current matrix was a rotated version of the
immediately preceding matrix, the subject responded same. Otherwise, he responded differerL
Approximately 50% of the correct responses on any given trial were same and 50% differenr.

Procedure

Subjects in the experimental groups in Experiments 1, 2, and 3 completed one testing
session per day on each of ten working day-. These subjects performed the mental rotation
task with one stimulus during the first week and with the second stimulus during the second
week of testing. Subjects in the control groups of these tL,--te studies received only five
experimental sessions. Each subject in the first three experiments made 10800 responses each
week of the expefilnent.

Subjects in Experiment 4 received differing amounts of practice. The procedure for this
exTeriment is described in the appropriate section below.
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.. -The purpose of this experimewt was -o exzunine the effect of extended practice on the

"nmental rotation task and to begin examining the generality of the required skills. Two letters,
F and G, were chosen .is stimuli. Becau=- both of these letters were familiar to the subjects
and both were the same type of stimuli (le-ters), this experiment was expected to produce the
greatest number of lt'istical tests demonstrating posive transfer.

Twenty subjle=s were dilAded into two groups. One group trained with the letter F and
transferred to the letter G. The sec-ad group trained with G and transferred to F. Although
there vas no true control group in tris experiment, the transfer performance of one group
could 'm comparWd to the training performance of the other group.

Results
Prelininar_ analyses. To understand ti c results, the analysis procedure must be

understood. Correct responses in the mental rc!a.ion paradigm are related to the position of
the stimulus in the following way:

RT =alpha + beta (D) (I)
where:
lIT is the correct reaction time
alpha is the intercept of the equation
beta is the slope of the equation
D is the absolute degrees of rotation of the stimulus from vertical

Thus, mental rotation data can be described by two parzmeters, alpaa and beta. These two
parameters are associated with specific cognitive processes (see Berg. Hertzog, and Hunt, 1982
for a brief discussion). The slope, beta, reflects the speed of the mental rotation of the
stimulus. The intercept reflects the encoding of tiie stimulus, comparison of the encoded
stimulus with an image held in memory, and response selection and execution. Thus, because
data from the mental rotation paradigm can be represented by, Equation 1, the effects of
extended practice and timesharing on rotational skills can be determined separately from their
effects on the encoding, comparison, and response selection stages. Similarly, transfer of
rotational skills can be examined separately from the transfer of the other cognitive processes.

For the first three experiments, each testing session was divided into two parts. The raw
data within each block were pooled to create an average correct reaction time (RT) for the
standard and mirror versions of the stimulus at each absolute degrees of rotation for each
subject. Equation 1 was then fit to the data from each part. Several analyses, which are
described below, were conducted on these data.

For a variety of reasons, estimati.• cf transfer could not be obtained using traditional
techniques. Instead, the method of .akuiating transfer of training using curve fitting described
by Spears (1985) was adopted. 'he data from the first three experiments were fit by an
exponential equation of the form;

dv= c exp (gx) + h (2)
Wh1,pr.e:



. .g, an4d h are the p-rame.±s to be fit
x is the block number
dv is the, dependent variable (alpha or beta).

Each of these three parameters represents different aspects of human performance. The
rate of improvement in performance is represented by the second parameter, g. Asymptotic
performance, the performance level after an infinite number of trials, is estimated by the third
parameter, h-. Th sum of the first and third parameters (c + h) represents the point at which
the function crcsses the y-axis. In human performance terms, the quantity (c + h) represents
the level of pe :.ormance before any practice o.-urs on the task (Spears, 1985) and is known
as the beginnIlg leveL Thus, this technique provides a mere detailed analysis of transfer of
training than the traditional formulas, which result in only one global estimate of transfer.

Estimates of transfer. The results of all of the transfer analyses are too numerous to
recite. Briefly, analyses conducted on beta. the rate of rotation, showed positive transfer for
both grouns on c, for one group on g, and for the other group on h. Thus, prior practice
affected the beginning level of the rate of rotation, the rate of learning, and its asymptotic level.
To provide the reader with some idea of the levels of performance achieved, the estimated

asymptotic rate of rotation for one group was .37 ms/degree, which is equivalent to 2700
degrees/s.

Analyses conducted on alpha again showed transfer benefits for the c, g, and h parameters.
Thus, prior practice benefited the initial duration, rate of impcovement, and asymptotic level
of the durations of the encoding comparison, and response selection stages of processing.
Again, differences in the asymptotic level were unexpected.

Effect of extended practice. Because the average rate of rotation was so great, the subjects
may effectively have ceased to rotate the image mentally before making a response. To test the
idea, two three-way analyses of variance (ANOVAs) (Group X Stimulus Type X Rotation)
were conducted on the correct RTs of the last block of trials of each week. Neither ANOVA
showed a significant effect of rotation.

Discussion

To interpret the results, it is easiest to begin with the transler data. The significant between-
group differences on c for both alpha and beta were not surprising; initial per-formance on a
transfer task typically benefits from prior practice. The transfer effect on g for alpha and beta
also was expected. The effect on h for both alpha and beta, however, was surprising; 5 hours
of practice was not considered sufficient to produce differences in the estimates of asymptotic
performance between the "experimental" an-d the *control' groups. T'hese results cannot be
exqlained at present-

The positive tLansfer for alph,., may have fewer practical implications than apparent. As
noted earlier, alpha represents three stages of proces.sing. Theoretically, pcritive transfer could
result from changes in the duration of any combination of the th.-ee. In tILs experiment, the
most logical source of this change is the re.qponse selection stage. Before the subjects began
the transfer phase of the experiment, they made almoý,t I O11O responses with the keypad.
Consequently, the duration of the response sekctioin stage shouid have been minimized by the
en. o, the t-;,mng pts.• Beca-us- the s:,tn keypad wvs use.vd in both phases of the



experimeat, the duration of the re-spon.se sidecaion stage may have been minimal at the
beginning of the transfer plase, resulting in Lhe positive transfer for the estimated initial level
of performance. The low initial value of c may also have caused the appatent difference in g.
the rate of improvement parameter.

The data indicate that with extendeed practice, the correct RT was no longec related to
the angle of rotation. Mathematizally, this result implies an infinitely high rate of rotation.
From a more practical perspective, this finding raight indicate that performance became
automated with practice. No operational definition of automaticity exists for a mental rotation
task. Consequently, these results are suggestive of automaticity but not delaitive.

Experiment 2

Introduction

Although the results of the first experiment were encouraging, the use of a strictly within-
subject design limits the conclusions that can be drawn from the data; asymmetric transfer can
occur in such designs, influencing the data in unpredictabie ways. The second experiment
attempts to replicate the results of Experiment 1 by using a traditional transfer of training
design. Such designs are not susceptible to asymmetric transfer. The second experiment
provides more insight into the generality of mental rotation skills by examining transfer from
letters to an abstract shape.

Thirty subjects were divided into three equal groups. One group was an experimental
group that trained with the letter G. Another was an experimental group that trained with the
letter F. The third group, a control group, participated only in the transfer phase of the
experLment, which used the abstract shape.

Results

Estimates of transfer. Analyses performed on response curves for beta showed no
significant between-group differences. Analyses performed on alpha showed between-group
differences favoring the experimental groups on c and h, the initial level and the estimated
asymptote.

Effect of extended Dracice. The same analysis used in Experiment 1 was conducted on
the transfer data from this experiment. These data showed an effect of rotation, indicating
that even with extended practice, correct RT was related to the angle of rotation.

Discussion

The results of this expernment were considerably less encouraging than those of
Experiment !; prior practice with a letter had no effect on the rotation rate for an abstract
shape although the initial 1e~el and the asymptotic level of alpha still benefitted. Again, the
positive transier for alpha probably reflects fa:iiHaritv with th'_ keypad and is of little practical
signilicance, Additionatfy, extended practice did not ahter ib relation betwzen correct RT and
tie angle of rotation as exiressd in LxperiMent 1. T'hus, the tentative evidence for
autom.Licity found •n F,.neriment I was not rephiiated in Exterimnen.t 2



SExperiment 3

ST•.itrod t: ion

Although less transfer was found in Experiment 2 than in Experiment 1, in both
experiments the training and the transfer stimuli were presented in incrementh of 60 degrees.
Thus, the observed transfer may have been caused by familiarity with the position of the stimuli
rather than by transfer of rotational skills. Experiment 3 used different degrees of rotation in
the training and the transfer phases to eliminate any spurious effects caused by familiarity with
the position of the stimuli.

Twenty subjects were divided into two groups of ten subjects. One group was an
experimental group that trained with the letter G. The second group, a control gioup,
participated only in the transfer phase of the experiment, which used the abstract shape.

,E_-imates of transfer. The experimental and control groups differed significantly on c
and h for beta. Both analyses demonstrated better performance for the experimental group
than for the control. The groups did not differ on alpha.

Effect of exgtended _ractice. As in Experiment 2, an analysis conducted on the transfer
data showed that extended practice did not affect the relation between correct RT and the
angle of rotation.

Dicussion

Experiment 3 provided evidence for the transfer of rotational skills that cannot be
attributed to the specific degrees of rot?.tion used for the training and transfer stimuli. More
importantly, transfer was found for beta, which retlects the rate of rotation, rather than for
alpha, which reflects the e::coding, comparison, and response selection stages. Although the
rate of improvement in the speed of rotation (g) was not affected by prior practice, both the
initial level of performance and the asymptotic level benefitted from prior practice.

Experiment 4

introduction

This experiment examined dual-task mental rotation performance as a function of practice
and had two primary purposes. The fist purpose was is to determine if performance on the
mental rotation task can become automated with {;ractice. The resilts of Experiment I
provided some indication that performance may have been automated. Experiment 4 addresses
the question of automaticity directly by having subjects perform a second task concurrently with
a wel practiced mental rotation task. If performance on the mental rotation task is unaffected
by the presence of another task, then the mental rotation task can become automated.

SThe second purposc of the experiment was to determine if dual-task performance is
affected by the amount of prior single-task practice. Because many types of timesharing skills
may be invoived in duai-vask performance, sir.g.e-i.k. picactice ... :--o ......a.
raay have little effect on dual-task perfonnarice. Three levels of single-task performance were
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"...-• ded in Experiment 4 to determine if increasing the amnount of single-ta. practice beyond
some minimal amount affected dual-task performance. The three levels required 10800, 6480,
and 900 responses before the dual-task phase of the experiment. One group of teal subjects
-experience each of the levels of single-task practice.

The results of this experiment are very complex and will be di only briefly. To

understand the results of the dual-task analyses, the single-task performance levels of the three
groups on the mental rotation task must be described. The group with the most extensive
practice had the fastest correct RTs but the highest error rate. The group with the least
practice had the longest average correct RT and an intermediate error rate. The three groups
received the same amount of practice on the matrix task and did not differ on either correct
RT or error rate. The dual-task analyses revealed no clear advantage for the group having the
"most extensive single-task practice and did not reflect the single-task rank ordering of the
groups.

An ANOVA was conducted on rotation task data for the group that received the most
extensive single-task practice. The ten trials preceding dual-task practice were analyzed. The
analysis revealed that correct RT was related to the angle of rotation.

Diseusiov.

The results indicate clearly that increasing the amount of single-task practice beyond some
minimum does not improve dual-task performance; the between-group differences did not
uniformly favor the growp that received the most single-task practice. The data were, however,
considerably less clear concerning automaticity; the single-task data indicated that correct RT
was affected by the angle of rotation. Thus, these data did not reach one plausible criterion for
•ttomaticity. The most common dual-task criterion-lack of a decrement-also was not met.
Thus, performance on the mental rotation task does not appear to become automatic with
practice.

General Discussion

As noted in the Introduction, these experiments were designed to provide a foundation
for a training package to increase situational awareness. On the whole, the results of the first
three experiments were encouraging. Mental rotation skills improve dramatically during the
first 5 hours of practice. These skills also appear to transfer between stimuli and between
specific presentation positions. Some of the transfer may be caused by familiarity with the
response devices, but some of it appears to be the result of improved skills in two-dimensional
rotation.

Interpreting the results of the fourth experiment -:oved problematic in part because no
generally accepted operational definition of automaticity for a mental rotation task exists.
Extended single-task practice had no obviously beneficial effect on dual-task performance, and
providing more than a minimal amount of single-task practice may not be cost effective.

More applied research must be done on mental rotation skills. Clearly, additional work
on three-dimensional rotation is needed. At some point, rotation should be studied in
.... .... ..... , ,,,• .nt of the o,,ect. The results -f these studies indicate that training
mental rotation skills may be a cost-effective method for improving situational awareness.

•:: .- •7B
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.. 4-. ... jNV D SPEAKERS

* ALCOKHO AND SOIETY

Gay G. Frrest, Ed.D., Ph.D.
3208 N. ACademy Bivd, Suite 160

-- Colorado Springs, CO 80917'I.
ThG,-cic;o- s of this presentation wll include: (1) a brief review of the historic
uisVabuses-of alcohol in different socioties, (2) epidemiology and patterns of alcohol
A} i.e-buse in modem American society, and (3) an examination of the various

..- ,arrs of responsible drinkng/alcohol use in modem American society.
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ORGA -ZATIONAL FACTORS IMPACTING

TEAM PERFORMANCE

Robert C. Ginnett, Ph.D.
Department of Behavioral Sciences

and Leadership
USAF Academy, CO 80840-5701

in 1983, Richard Hackman (now at Harvard University) and i embarked upon a long
t-erm NASA funded research program. The purpose was to understand and improve

- team p-rformance in aeronautical and space environments. That purpose has
iremained unchanged but the funding and focus have altered as we have learned
Mom about the phenomenon and also as we grappled with the areas we did not

'know_-e•mugh about. For the current phase of the research, total funding comes from
_he '!space* side of NASA and is tied directly to our realization that long duration
space flight will require a better understanding of groups at work. Afterall, three years
-together in a confined capsule on a Mars mission will necessitate some group
process skills if the team is to avoid self-destru,.zon.

Our focus has evolved more as a function of our learnings in earlier phases. In the
first phase, I examined in detail the formation process of commercial airline flight
crews and, at a coarser level, their on-line crew performance. A most Important
finding was the power of the leader in forming an effective crew from the first moments
of the crew's life. This study also resulted in a few refinements of Hackman's
normative model of team performance, particularly in the area of authority dynamics
associated with effective vs. less effective captains.

We also realized that teams forming and operating in organizational settings were
very different from teams of students or groups of psychiatric pationts in therapy. In
fact, the organization and its environment played a critical role in establishing the
conditions for leadership and team effectiveness. We have labeled these conditions
"organizational shells." But to understand which organizational factors are most
appropriate for enhancing team effectiveness would require a large scale research
effort--one that looked at teams performing the same type of work but across
organizations (as opposed to within the same organization). It also would require
teams of researchers.
f•4 .. • .-if re e•, , - he-,,•-ak m, ,,--4 the pre ntatin W!' d~ scrih, the methodolooy

of Phase Two of the research, a general description of the types of organizations
examined, and a brief discussion of the data collection procedures and the teams that

11



-co0eoW the ;data, inclUding the range of problems encountered. Finally, a
presentation of the preliminary results of the organizational factors based upon the
perceptions of observed crews will be presented. Opportunity for discussion and
questions will be provided.
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_W RDA&AUTOMATING COGNITIVE-ORIENTED TASKS

Richard Koubek. Ph.D.
College of Erto.neenng & Computer Science

Dayton. OH 45435

PINri.' g the early part of the 20th century, the industrial revolution brought about
• ! 'a•i:•" l . ch1 n in the workplace by implaem.nting automation technology for

... pY4W task components of a wowr's job, Society is presently in the throes of
. ;-andtwr revolution with the advent of the information age, where cognitive task

.i omrnpop are now bein-•atomated with such technologies as expert systems and
naurarhiets. Whi many :parallels between the .two periods exist, the dnformabion age
is unique in that task components being modified are no longer vAsible an,1 must be
inferad.

-3i-*- to the complexdy ot interestng cognitive tasks, and current technological
!•- �- k•�1uans, "bnrte far" approaches have only been marginally adequate. Rather,
-- respeaed mefbers of the field have suggested that in order to obtain performance at

the-human expert Ievel, systems must necessarily incorporate not only the content,
Nut also the manner, in which human experts perlonn, the cognitive task. Therefore,
understand highly skilled cognitive performance is a critical element in the effort to
automate cognitive tasks. The present iterature suggests at least three components
cowibute to cognitive task petormance: automation, problem representation and
cognitive abilities (individual differences). Koubek and Salvendy (1988) performed a
series of studimes examining these approaches and have found knowledge
representation to be the primary determinant in high ievel cognitive performance.

In this presentation, the industrial and information revolutions will be contrasted to
identify paralels and potential points for leveraging automation into cognitive tasks.
Second, it will provide an overview of approaches to skilled cognitive task
performance and indicate how they can serve as a basis for expert systems
development. Fmally, research will be presented which attempts to determine how
the approaches can be combined to serve as a basis for developing automation
technology for cognitive-oriented tasks.
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... •IN G- OF THE GAME TRIANGLE
ATWORK AND HOME

Thomas P. OaHeam, Ph.D.
Front Range Institute

425 West Rockrimmon Blvd.
Colorado Springs, Colorado 80919

Open, hoest shadng of thoughts and feelings cani be one way of defining "intimacyo.
Int-"t tr ional analysis thect,.y, there are six ways of spending time. They are:
withdmwal;-rituals; pastimes; activities; games; and intimacy. In order to achieve
intimacy the essential ingredieits are two or more individuals who are seeing
themselves and the others with whom they are Interacting as being "OK*. When a
"ntotOKW.position enters into thq transaction then intimacy is not available.

Gettim. on the "Came" or "drarrn. triangle can make for nonproductive work as well as
personai relationships. Leaming ways to stay out of *gaming" transactions can
ine ease productivity by creaaing an atmosphere where irdividuals are free to share
their ida asnd feeings. A theoretical model will be presented which will look at how
philosophical lfe positions, can enhance or interfere with transactions.
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G BY METAPHORA NOVE APPROACH TO LEADERSHIP

Barris Richardson, D.BA
Dean of the Schooi of Busines, Centenary Colle;ge

Shreveport, Louisiana 71104

•i;-ai•--= e e organizations be transformed into extra-ordinary organizations?
,.:-Whin•4•O tman to be traordfnary? -Are thtere principles. concepts, or guidelines

Iacnbe used to get extraordinasy performance from ordinary people? What do0es it
:- 4i";od0 common things uncommonly well?

•d,-e.of oit-standing organizations in any field of human endeavor seem to have
fe-..n-t-- .gsin cmmomn. For one thing, they do not use complicated, abstruse, or

-7:-- I .... t attechniques. Rather, they use simple, practical concepts. These deceptively
s.". ideas. like the ideas contained in the Sermon on the Mount or the Bhagavad-
.- -t, are easy to comprehend, but not always easy to put into action.

-An idea can be simple and yet not be simplistic. The Jaguar has simple yet elegant
lines; Einstein's theory of general relativity is summarized in a simple statement. Adam
Smith's metaphor of people following their own self-intei'*st as if they were being led by
an invisible hand to serve the common good is both a simple and brilliant insight that
captures the essence of how the free market works.

Simple yet elegant management ideas are presented as metaphors. By metaphors, I
moan a variety of anecdotes, parables, analogies, similies; in short, the kind of text that
conjures mental pictures that can be easily stored, retrieved, and communicated. This
is, of course, an ancient approach to passing on Information, but one worth harking
back to. For in trying to become modem, objective managers, we often squeeze out the
juice, the poetry, the rhetoric, the feelings, and the emotions thaz are, to a great degree,
what human activity is all about.

This presentation will present five examples of powerful metaphors which can help
galvanize a team and energize individuals to perform at an exceptional level. The
metaphors are:

1) The 10% Principle, 4) Easter Islano Mystery
2) Metaphor of the Redwoods 5) The Beaver Paradox
3) "The Chinese Eye'

This is an unusual approach to management, but there is evidence that both college
students and managers from all industries find the approach memorable and useful.

15



"" 81SFO CAL STUDIES IN LEADERSHIP

Larry-Silverman
-.- ~ -Univ~sity of Colorado

Boulder, Colorado

-. we a&ept the principle that leadership can't be taught in the classroom, then we must
irQO• elsewh. e tor ways to guide the development of leaders, Historical accc ;nts
C Mnai may individuals whose character, development and acts teach us im.jortant
l.so.ns. about leadership. By starting with Plutarch's biography of Alexander the Great
and progressing through leaders such as Caesar, Charlemagne and Joan of Arc,
certain'broad patterns become salient. Studying figures from recent history such as

-* ; AturI(, Churchill and de Gaulle reveals how these patterns have continued to deveop.
-My approach aims to sensitize students to the qualities and behaviors of acknowledged
leaders trom the past so they might better be able to recognize these qualities in
themreisves and their contemporaries.

16



"LEADE-SHIP EDUCATION FOR UNDERGRADUATES

RICHARD L HUGHES, PhLD.
Department Head

Behavioral Sciences and Leadership
.USAF Academy

Many successU civilian and military Weaders believe leadership is not something one
can team in a classroom. It develops through actual experience, so the argument
goes, not from boowo•ko. This view draws too black and white a distinction between
experience and study, but those of us in academia are guilty of a different error -
sometimes claiming more transferability of intellectual lessons to "real life" than may

. be •s•.ed. In any case, both groups have been asking the wrong question. Rather
- than "How much impact do academic courses have on a student's subsequent
.ladership?" we need to ask "How do academic courses impact a student's
"t-suibsequent leadership development. We need to think more about how

S'"- i uework can contrbute to a life-tng continuing process of discerning critical
lessons about laderst.?-) !Y•o~m experience. That orientation affirms the value of actual
experience in leadership development, but it also affirms tht, value of conceptual
sophistication in being able to learn from experience. That orientation also suggests
alternative pedagogical approaches to the leadership curriculum that would be
geared toward potentiating the student's readiness to learn from experience.

17
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LEADERS UNDER STRESS:
COGNITIVE MANAGEMENT IN REVOLUTION AND WAR

Peter Suedfeld, Ph.D., F.R.S.C.
The University of British Columbia

#235-2075 Wesbrook Mall
Vancouver, B.C. Canada VST 1Z3

C 't-ques of high-level decision making in international and national crises have
frequently focused on the errors that leaders comm~t in processing information. Such
errors, usually in the direction of oversimplifying the cognitive field (e.g., ignoring
relevant information, discarding possibly fruitful options too soon, not considering
how a particular decision would be perceived by the other side), lead to hasty and
inadequate decisions, and outcomes ranging from the less than optimal to the
disastrous. Such concepts as "satisficing," "groupthin" symptoms of deficient
d -making,' and the "cognitive misero model all accept this paradigm to a
greater or lesser extent.

An alternative, the "cognitive manager" model, holds that intormation processing
tends to be as simple or as complex as the circumstances appear to warrant. Good
decision makers are those who accurately assess the appropriate level of complexity,
neither skimping attention and cognitive effort when those are crucial nor expending
unnecessary time and energy on decisions that do not require it. Such individuals, in
any walk of life, are good cognitive managers (as opposed to cognitive misers, who
consistently use minimum effort regardless of circumstances).

A reliable quantitative measure of integ•ative complexity (the decision makers
perception of several dimensions and perspectives on problems and formulation of
solutions that incorporate a number of these), has been applied to historical
documents to test the cognitive manager model among political, military and
revolutionary leaders of many countries through a span of several centuries. Both
personal and occupational pressures tend to lead to reduced integrative complexity;
in fact, such reductions consistently precede simplifying solutions to major problems
(e.g., the decision to go to war). Successful decision makers are those who can
recognize when there is a resed for moderately high levels of complexity, and to
adjust or maintain their complexity levels accordingly, even under severe stress.
Rather than exhorting or training leaders to strive for maximal complexity at all times,
a good strategy for leadership education should make them aware oi the cost-benefit
tradeoff bItween simple and complex information processing in particular situations.



Panel

Equal Opportunity in the Department o1f Defense:
Looking Toward a New Cenptiry

.L Co Mickey Dansby, DEOMI Director oi Research
Jerry Scarpate, Chief of DEOMI's Research Division

Dr. Dan Landis, Director of the Center for Api),ed Research
and Evaluation, University of Mississippi

Dr. James Thomas, consultant (formerly cf Arny Research, Institute)

The Defense Equal Opportunity Management Institute (DEOMI) is responsible for
training equal oppor'--nity (EO) advisors from all Services and for conducting
research on EO Issues. This pane' session W.1 explore trends in the military EO
arena. DEOMJ representates will present the latest data on EO within the DoD,
highlighting trends in representation and utilization of women and minorities. Issues
"of concern as we enter a new century (e.g., ethnic imbalances between officer and
enlisted corps, ethniJgender composition of the futur' recruiting pool, sexua-
harassment, and combat exclusion for women) will be discussed. Panelists will
discuss trends and policy changes that may inluence EO in &he future. Implicaticns of
the changing demographic composition of the Armed Focss will be comnsder. u
Current research and policy plans will be discussed as a springboard for audience
interaction with the paneL A number of DEOMI publications will ba available for the
audience.
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• C - * - Panel

.Lean and mean, but not too short ..

.H. Wallace Sinaiko, Panei Char
Dr. James Vogel, U.S. Army Institute of Environmen.t-al Medi er

Dr. Joe McDaniel, AAMRLJHE, Human Engineerng Division
Dr. Arthur L. Korotkin, University Research Corporation

Bethesda, Maryland
Dr. Harold P. Van Cott, Committee on Human Factors

National Re..earch Counci, Washington, D.C.
Dr. W. Steve Selirnan, OASD, The Pentagon. Washington, D.C.

Dr. Dave Robertson, Navy Permonnel Research and
Development Center, San Diego, Cafifomia

Tne panel will address an important and neglected area of manpower resear'c and• policy, Le., physicalJ standa�it for military occupations. Although the U.S. services

have long had medical fitness standards for prospective entrants, reavely tttle is
known about how such standards are related to the ac',uat tasks required of military
"personrnl, or whettr tlose standar are valid. The demain is of increasing
importance because, in this prolonged pedod of dan•,graphic dec.ine in the prime
recnriting market, the Department of Defense may be forced to make new choices vis-
a-vis entry criteria. That is, in order to maintas, a quality toeme we may lhave to seek
recruits who would heretofore, have been ineligible for service. Physical or medical
fitness policies may have to be changed in order to provide nee-,ed recruits. Further,
it may becone necessary to redesign equipment to accommodate physical
characteristics of service entrants. Change should be based on established fact
rather than historicai precedent and prejudice.

Panelists Yiý deal with such Lssues as: current physical selc-tion standards, rnethods
for daveloping standarids and guidelines, the reithonship of those stardards to the
performance of military jobs, human tactcrs design for "nona-standard" operators,
gender and ethnic factors, corrective treatment, and political and societal factors.
Participants are knowlslgeable concerning mi,;tary personnei specialties and related
occupations in the private sector. We expe,."tc the outcomes of the meeting to be: a)
an agenda ior ra-aearch, and b) actionable recoxrrendailons that can be
implemented without further research and development.
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Panel

Clinicai Consuita'ion within Military Operational Units:
Trends and Prospects

Edwin L. Gerwell, Behavioral Analysis Service,
Departmient of Psychology,

Wifford HaM USAF Medic~al Center
Edna Fiedler, Behavioral Analysis Service,

Department of Psychology,
Wilford Hall USAF Medical Center

A. David Mangelsdorff, Health Services Command,
Fort Sam Houston, TX

Walter Sipes, Schcol cf Aerospace Medicine,
Brooks AFB. TX

.. Traaitionly.the arena of organiational consulta:ion is viewed Qs the applications
area for industrial, organizational psychology. However, ele:nents such as common
base of traning, limited professional resources and preventive ?pplications of
prychology, have tended to move clinical psychology into the crganizaticnal
connuttation role. Within the rrilitary, clinical psychologists tend to be larger in
numbers, in p•roximity to oporatonal organeat•ons and d~spetsed due to assignment
to base medical units. 'Therefore, they are potpntially more responsive to local
demax-s for psychological services.

The twaraus services have at times systemic•y addressed demands of operational
organizations by creating speciaezod mental health un.t. More commonly, individual
psycho!ogists have responded to local demands and their own interests. Examples
of the lormer are the Army's division psychologista. Pilot or military police stress
management programs offerd to local squadrons represent the latter. The scope
and effectiveness of these various inv;Ivernents have been inadequately
documented and explored. There ,i reason to believe this process may portend a
greater integration of the various specialties of psychology.

The purpose of this panel is to explore various elements of this proc&ss of clinical
involvement in military organizational consultation and its implications.

21



,• _•i•'z.• • •i• • . -: • --.. . .•.� . .r-.. - r. nf•l= w..... .. ~.r. l. I- Mr't..-

-L• • • -- -- " . .- *HAT .ARE THE N=~ES OF' THE SURVIVOR~S?

!CC fbert. r-. Gifford, Ph.D. I U.S. Army
LT!C James Z, McCarrall, Ph Dl., U.S. Axmy

CPT~ PmU-IT. Bartone,, Ph.D. U.S. Army

Walter Read Army Institute of Research

Mary P. Ty.ler, Ph.D.

-AJ Robert J. Przybelski, M.D., U.S. Army

U S. A-wy 1Hedical Research Unit - Europe

A-t"n "u.ex ertd deaths occur in a military unit, there is great
1trea" n the survivors,who are expected to continue to perform

tr. ilitary duties While resolving their grief and coming to
:r4".• with me.mories of events that evoked shock and often terror.

'a" archera 7rom the Walter Reod Army institute of Research and the
.U. -�SAy -ledi=4a Research Unit - Europe have studied the recovery

-.-.. f units and 1ndividuals after fatal training accidents, aircraft
---crasheR,- and combat. Findingz regarding the special needs of

fdiferant groups of survivors - including friends of the dezeased,
unit oade -medcal pereonnel, body handcers, and casualty
waoistance p *roxnzwl -are discussed.

Sterats on Military Leaders after Sudden Death in the Unit

LTC Robert K. Gifford, Ph.D.

Lo^asrs of military units that have just suffered fatalities must
attend to the morale of suiviving members of the unit while
restoring the unit to full mission capability. Further, they
typically have to do this in the midst of investigations and while
under public rcrutiny. Yrequently this creates a situation in which
the leader ensures that everyone in the unit gets excellent social
and psychological support, but there is no one to support the
leader. The lack of support tor leaders stemw both from a self-
imposed ethic of setting a strong example and from the fact that in
many settings the leadera have no local peers to provide social
support. Xaders develop a variety of mechanisms to cope with this,
including learning to draw vtrangth from their soldiers, talking
with chaplains, and confiding in their spouses. Research suggests
that theIr are reveral ways in which the psychologist, or other

uL~hi4Li~. Can aifiat th-Gs~ wto~ bn nrui~o
interfering with the tuit's recovery process.
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- _ -.. - .* ~ ModicaV erb- 'ad Stress Aft&- Fatal Military TraiMn Accidents

MAJ Robert J. przybelsk, m.D.

--A*At-a flfl=i.o I r ig to famli trainins accidens C exrem
P-ft W stress as tht•empt to revive rue or dismembered buddies

-: w~A~e:ie*peoS andfrionds look mti Our studies of five such accidents hav foudta
Su~oMboth personaW n profsinl is critcal for the well being and continued

f fi unction~ of the medica persnne after thes experienes
diCal corpsmn re Vied pwonal ,'u t from unit members and peers als grieving

'the 1.a The profc&siornl support Atha hcleh cOrsM n cop. with death of their
p---et: came by way of medical dcbiefings provided by their superving physian

- In co.Vrast, the physiCian assistants had no peers locally to assist them through the
givmg process. Regarding their professional needs, no patient fonow-ups, fedb&ck on
ca.,•Provided or au Sy reportswer affomd them by the accepting medical facility
physicians. This ls 1 of suppot prompted an overly critical self-evaluation and unfolnded
c-ucerns regarding the appropriateness of the care they provided. The resulting loss of
-ef setMsMs n adversely affieted the physician amistants' quality of life as well as
-th*i ablty to provide health mae,

.Reco endaton to EpervisO of these health c providers include the following:
provide a .meical dCbrieng for each level of provider as soon as possi•l after the fatal
-accident eXPeriee keep the foward medical personnel ifmed of the sts of
the pa they ,red for, including the findings of any autopsies perfcmed.

Fatal fraining Accidents: Bereaved Friends

Mary P. Tyler, Ph.D.

Close friends of deceased soldien experience a significant and painful loss. They also
receive strMng support from peers and co-workers, and can play a key role in the unit's
reoery. D" from a study Of four fatal trmaing accidents in Army combat units sugget
ta the Prim.y need of close fiends is to be left with thm unit, so that a naturally
oCcurring healing process can take place.

Withia the framework of work groups and friendship groups, the needs of bereaved
aoldier. arc usually recognized very quickly by their peers and leaders. Initially, those
most a•ccd are held and comforted. Later, they receive visits from less bcreaved
soldiers, and talk together in informal groups to work through thei gif and M ,auin.

Informal group rituas such as making scrapbooks for the &d sod soldir's family also
ctribute to racover. The memorial .cremony aMd other formal rituals am helpful in
pviding a sens of closure, an opporunty to express strong feelings in an app rAe
W iroOMCUt, and an affirmation of group unity and shared values.

Besides receiving support from other unit members, the most bereaved soldiers have a
unique oPpotniy to ficilitate unit recovery. Thne most bereaved a= perceived as having
a aP=e license to forgive those troubled by guilt, e.g. unsuccessful rescuers, and to
urge the unit to return to duty in honor of the dce=as&d. Unit members find formai rituals

mC"e meaningful and comforting if the most bereaved play a significant role.
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-.Add,,e n- .,the• Needs ot Body Handlers Following Mass Death

JAmes E. McCarroll, Ph.D.
Department of Military Psychiatry

Walter Reed Army Institute of Research•;5•i•:!•:-,_it-.Washington, D. C. 20307-5100

Robert J. ursano, K. D.
Professor and Associate Chairman

,Department of Psychiatry
Uniformed Services University of the Health Sciences

-- Bethesda, MD 23814-4799

S.Military personnel can be called upon to provide assistance
when mass death occurs. The circumstances of such calls for
"assistance are almost always unexpected and people are called

, upon to perform tasks for which they have had no training or
preparation. The presentation will be oriented to actions and
decisions that need to be considered by command in the event that
-a military unit or installation is involved in the processing of
bodies. This paper will describe some activities of military
personnel following recent disasters and the reactions of some
people to their experiences. We will describe the major
stressors that are likely to be encountered, the range of

*. reactions of people during and after such an event, and actions
that might be considered by command in the form of a brief
disaster human resources management plan.
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,J: P.T•.•V .E$ OF MILITARY SYSTEMS

Hal W. Hendric, Ph.D.
Ogden Brown, Jr, Ph.D.

Uners"Iy of Denver

Andrew Imada, Ph.D.
f•tedin Meshkati, Ph.D.

University of Southern California

Summary

The concept. and basic dimensions of macroergonomnics are reviewed.
Macroerono-oics mefthods such as organizatioral and work systems analysis and
parficipatary ergonomics are reviewed. U.S. and intemationaJ examples are presented
from the panelists' research and experience. Macroergonomics issues and potential
applications in the miliary environment are discussed.
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PANEL PROPOSAL:

"APPROACHES TO STUDYING CPEW PRODUCTIVITY AND GROUP PROCESSES
USING HIGH FIDELXTY FLIGHT SIMULATORS

In recent years, the use of flight simulators in aviation
training has expanded (Foushee, Chidester & Helmreich, 1988).
Flight simulators, however, also have applications for research
since they provide a way of studying detailed behavioral
sequences and communication patterns which would not be possible
in actual line operations. The development and use of full
mission simulator scenarios could aid researchers in examining,
under controlled conditions, such things as crew productivity,
group processes, crew coordination and leadership (Foushee, et
al. 1988). The proposed panel will attempt to highlight the
various ways high fidelity simulators can be used to study
aspects of aircrew productivity and coordination.

Each panelist has conducted research using data from a high
fidelity B-727 aircraft simulator in a HASA-Ames simulation
facility. The panel members were selected because they
illustrate different methods of using flight simulators to
examine crew productivity issues. For example, Tom Chidester
takes a fairly traditional experimental design approach to
examine the relationships between input variables (i.e.,
personality) and outcomes (i.e., measures of team performance);
Steva Predmore, Barbara Kanki and Sharon Conley, in contrast,
use more exploratory methods to examine the group processes that
mediate such relationships. Regardless of the specific focus or
approach, the method of using simulator data to examine aspects
o• crew processes and performance is common across presenters.
The panel session will be designed to encourage comments and
discussion from the audience. Robert Ginnett will serve as
chair of the session. The panelists are as follows:

1. Thomas R. Chidester (KASA-Ames, Xoffett Field). Tom
Chidester will present a simulator study examining the
impact of crew selection along dimensions of personality on
crew effectiveness. The study design includes the use of a
"cluster analysis" method to cluster personality traits
(Instrumentality, Expressivity and Achievement Striving)
into general constructs. This simulator study provided a
database for the more exploratory studies of group processes
conducted by Predmore, Kanki and Conley.

2. Steve Predmore (University of Texas, Austin). Steve
Predmore will discuss the design and findings of his study
examining how crews attend to abnormal operations and
interruptions during simulated flight. He uses an

effective crews.
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••axb..a3. .( -XA-es, Moffett Field). Barbara a-nOki
will discuss the use of a simulator design to examine
overall communication patterns that differentiate more and
less effect.ve crews. The study focuses specifically on
intieractive behavioral sequences and the way in which
communica'cion patterns mediate the effect of personality on
group performance.

4. Sharon C. Conley,, (University of Arizona), Don Bryant (ofA-
Arizona). Sharon Conley, Don Bryant and Yvonne Cano will

report the design and find:Lngs of their study examining crew
dynamics of mc-re and less effective crews. The research
contrasts four three person crews flying three legs of
flight in an aircraft simulator. The study specifically
e•amines informal group processes that facilitate task
coor•inat ion.

5. Kathy Mosier ONet'1! (University of California at Berkley). Kathy
Mosier O'NeiUl will discus team and exper decision making strategies, use of
information, and the inifuence of personality or. the decision making process.

27



"7- .ý -

Panel Discussion of Aircrew Performance Measurement Issues

Wayne L. Waag
Herbert H. Bell

Air Force Human Resources Laboratory

'Richard W. Obermayer
Donald Vreuls, Panel Discussant

VRC Corporation

Anthony P. Ciavarelli
Navy Postgraduate School

M!arty R. Rockway
Gary S. Themas, Panel Chair

University of Dayton Research Institute

The training applications of aircrew performance measurement
are numerous. Valid and reliable measures are needed for such
purposes as (1) performance feedback to the instructor and the
student, (2) student perfcrmance diagnosis, (3) student performance
assessment and grading, (4) training system evaluation and
management, and (5) prediction of job performance. Different types
of performance measures are often necessary depending upon the
proposed use of the measures in the training environment. The
development of adequate performance measures is also required for
research and development applications. For example, sensitive
measures are needed to evaluate the effectiveness of new training
methods and training media such as simulators and part-task
trainers.

The panel members discuss why performance measurement
development haa lagged behind the technology available for
recording, analyzing, and displaying performance data. Fundamental
problems in measurement development include: the lack of a general
theory of human performance, establishing criteria and standards
for performance, determining the validity of performance measures,
and the fact that important components of performance are not
observable. Discussion includes lessons learned in performance
measurement development research, techniques and methods for
establishing reliability, validity, and useability of measures, and
the role of the human observer in performance assessment. Panel
members also present the results of ongoing performance measurement
research and guiaelines tor future performance measuremenL e(fotL.
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* panel

- Cardivassur Reactivity in a Mhltary &
-- U.S. Govemment Civilian Population

Robert D. IIndelang
Tommie G. Cayton

National Defense University

Suzin E Mayerson
Uniform Service's University of Health Sciences

Two hundred fifty-one male subjects (207 miary officers and 44 government
ciVilians) were administered cardiovascular reactivity testing as part of a heafth rsk
-appraisal. Reactivity testing consisted of mental arithmetic and video game
-'-cb.Jlges during which blood pressure and heart rate were recorded at one minute
intervals. Thirty-frve percAnt of the total population exceeoed the clinical criterion,
Mn arftrW biood pressure of 107. Officers were less reactive than civilians;
however, there were no differences among military services. Separate analysis of
task challenges indicated officers were significantly less reactive on mental
arithmetic. These groups did not differ on resting blood pressure but civilians had
greater resting heart rate and were also signiflcantly older. After adjusting for the
effects oi age and heart rate, no group reactivity differences were found. These
results will be discissed in light of possible effects of militarj attributes as well as
measurement issues of cardiovascula, reactvi•y.
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Military Officers in Human Factors Engineering:
Responsibilities, Roles, and Realities

In December 1988, DOD Directive 5000.3, Manpcrtwe:, Pcrsonnel, T"raining and Safety in
the Defense Acquisition Process, was approved, mandating that all DOD components in
cooperation with irndustry adhere to human-system integration objectives. 5000.3 states: "The
DOD shall maimizz the operational effeztiveness of ab system ... by ensuring those sy:teins
can be effectively operated, maintained, and supportX•t by well qtaiified and anire•d people.
To do so, human capabaiies anau iumitations must be fully considered early in the systems
design process". Key resources within DOD for supporting human factors research and
implementing human enginczrLg i-i systeai-s d.•sign aid acquisition are its behavioral scientists
and psychologists in uniform. The purpcs.- of this panel is to r-de a Tn -Service look at what it
means to be a military officer nvolv",d ia the specialized field ef human factors eligineering.
Issues to bireatrd incie: ,di;e; , , ox should be well-defined career paths for
military human factors engineers; unique oppommities, as well as drawbacks and limitations,
associated with being a military humaan factors engineer, and typical job descriptions,
compared with the appropiat"ideal utilization of these personnel. The panel will conclude by
assessing the current impact of human factors engineering on the acquisition and design
process, and by addressing the controversial question of whether or not the DOD even needs
military representation among is human factors engineers.

Proposed Panel Members

Moderator. Lieutenant Kristen Morton, USA1F
Harry G. Armstrong Aerospace Medical Research Laboratozy

Wright-Patterson AFB, OH 45433-6573
AV 986-7142

"**Lieutenant Colonel Gerald P. Krueger, USA
US Army Aeroe al Research Laboraory

Fort Rucker, AL 36362-5292
AV 558-6866

Lieutenant Colonel William P. Marshak, USAF
Hamy G. Armstaong Aerospace Medical Research Laboratory

Wright-Patterson AFB, OH 45433-6573
AV 785-7555

Lieutenant Colonel Thomas McCloy, USAF
Department of Bchavioral Sciences and Leadership

US Air Force Academy, CO 80840-5701
AV 259-4305

Lieutenant Commander Thomas M. Mitchell, USN
Naval Postgraduate School

Monterey, CA 93943
AV 878-2620

Captain Jack D. Mohney, USAF
.A_.•n..ic- Systerms Division (ASD/AL.H)

Wright-Patterson AFB, OH 45433-6503
AV 785-9750
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A Structural Assessment of Classroom Learning

i,,.•S , V .-

Timothy E. Goldsmith, Ph.D.
University of New Mexico

Abstract

This paper k-•scribes a technique for assessing classroom learning
based on a student's judgments of the Interrelationships among the
ceantral concepts of a domain. These judgments are subjected to a
scaling technique (Pathfinder) to produce a conceptual network. The
network is hypothesized to reflect important characteristics of what an
Individual knows about the domain. This hypothesis was supported by
demonstrating that network structures of better students are indeed more
similar to an idealized referent structure of the domain than poorer
students.

To-be knowledgeable in sme area is to understand the interralat1onships
among the important concepts In that domain. It is a long standing assumption
within cognitive and educational psychology that this organizational property
of knowledge can best be captured with structural representations (e.g.,
Bower, 1972; Collins & Quillian, 1969). A fundamental problem with
conventional educatlonal assessment procedures is that they are in principle,
incapable of explicitly representing this configural property of knowledge.
Rather, classroom learning is assessed in terms of percentage correct, or in
the case of standardized tests, a percentile ranking within some designated
population. In some instances performance may be analyzed into subscales, but
for the most part learning is represented in terms of a unidimenstonal scale
reflecting the student's relative class standing.

The need for procedures that assess and represent conceptual properties
of classroom learning was recognized as early as 1972 by Shavelson and his
colleagues (Shavelson, 1972; 1974) who took the view that classroom
Instruction Is most properly seen as the communication of a specific structure
that is Implicit within the curriculum of a subject matter. Shavelson's work
provided the impetus for a slowly developing literature investigating the
relationship between derived cognitive structures and domain performance
(e.g., Naveh-Benjamin, McKeachie, Lin, & Tucker, 1986). Unfortunately, most
of this work has suffered from one or more problems. First, the data on which
tie cognitive structures were derived were averaged across subjects and
therefore failed to assess individual students. If this approach is
eventually to be used in the classroom it must be applicable to individual
students. Second, the assessment procedures often required students to
directly report the organization of their structure. There are reasonable
concerns (e.g., Nisbett & Wilson, 1977) as to whether we have direct conscious
access to cognitive structure. Third, the derived structures were often
assumed to be hierarchical. Hierarchical structures may be appropriate for
Some cowainb, buL iut Sali. IL bm Preferabla ,not t- -cons -a-, th;
solution to a hierarchical representation. Finally, the basis for comparing
the similarity of structures was often subjective. Ideally, we would employ
an objective quantitative means of assessing the similarity of
representat ions.
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Of the many behavioral changes that may occur with the acquisition of
expertise, we are particularly interested in judgments of relatedness among
central concepts within the relevant domain. This set of relatedness
judgments is assumed to reflect the state of an individual's knowledge. This
assumption is tested by examining the predictive validity of such relatedness
judgmnts. However, rather than attempt prediction with the raw ratings, the
history of psychological scaling suggests that transformations of the ratings
will prove more useful. Therefore, a major effort of our work in classroom
assessment has been to determine which transformations of concept ratings have
greatest predictive validity, The preference of one transformation cver
another is determined first by its validity as a predictor of domain
performance and second by its representational simplicity relative to the
complete data. In the present study we are specifically interested in
determining whether Pathfinder (Schvaneveldt, Durso, & Dearholt, 1985)
networks have greater predictive validity than raw relatedness ratings or
multidimensional scaling (MDS) derived representations.

To assess the predictivenss of a student's cognitive structure we need
some means of objectively comparing a student's representation with some
idealized referent representation, which in the present work is obtained from
the instructor. In the case of raw relatedness ratings, we may simply
calculate the product-moment correlation (this and all subsequent correlations
are Pearson correlations) between corresponding values in the student's and
instructor's ratings. For MDS representations, we first calculate the
euclidean distance between all pairs of points in the n-dimensional space and
then calculate the correlation between corresponding distances in different
representations. A similar approach is used to compare Pathfinder networks
but now graph-theoretic distances between nodes in the derived networks are
correlated. A second similarity measure for networks is a set-theoretic index
of closeness (C) described by Goldsmith and Davenport (in press). Briefly, C
examines the degree to which the same node in two graphs is surrounded by a
similar neighborhood of nodes. The values of C range between zero (for
complementary graphs) to one (for isomorphic graphs). C Is assumed to assess
structural (i.e., configural) similarity of graphs, and therefore we
hypothesize that C applied to Pathfinder networks will indeed allow higher
predictive validity of student knowledge than other reoresentation/comparison
methods.

The basic purpose of the study was to assess whether the degree of
agreement between a student's structure and the instructor's structure was
indicative of classroom performance as measured by conventional testing
techniques. We hypothesized that students whose structures more closely match
the instructor's will indeed be more knowledgeable and hence perform better on
standard examinations. We further hypothesized that a measure of
representational similarity that assesses configural relationships of
knowledge elements will be more predictive of performance than one not based
on configural information.

Method

Subjects and DMain

A total of 40 students from a 16-week sophom.ore/junior level college
course on psychological research techniques participated in the study with 20
students coming from each of two separate courses taught in different

32



-sx e-Urs by the same instructor. A set of 30 central concepts in statisticsatv.d nexrimental design was selected by the instructor in conjunction with

other fac•ulty members who taught related courses. Student performance in the
Scourse was measured by three exams and two papers totaling 4C0 points.

ero d-r e

Tvhe purpose of the concept rating project was explained to students at
the beginning of the semester. They were told they would rate the relatedness
of 438 (30*C30-1)/2) pairs of concepts at the end of the semester, and that
--,these ratings would be used to assess their knowledge of the course material
Students ware allowed to earn up to 20 extra course points by performing well
on the task. Students performed the task individually and at their own
convenience on microcomputers located around campus. The course instructor
also rated the concepts to provide a ref'erent structure.

Students were asked to judge the relatedness of each pair of concepts
using a 7-point scale where "1" corresponded to less related and "T" to more
related. Students were first shown the complete set of concepts and
encouraged to pick out concept pairs that were highly related or highly
"unrelated to serve as anchors. Each pair of concepts appeared left-right
centered below the rating scale. A bar marker appeared Initially at rating "4-
for each concept pair. The bar marker could then be moved with the left and
right directional keys on the computer keyboard to select the desired rating.
Pressing the space bar accepted the rating and presented the next pair of
concepts. The presentation order of the concept pairs was randomized
individually for each subject. Additionally, the left-right orcer of the
concepts was randomized for each pair. On average, students took about one
hour to complete the set of ratings.

Results

Data from both classes were combinod and analyzed. The concept ratings
were first converted to prcximities by subtracting each rating from eight.
These proximities were then analyzed by Kruskal's (1964) nonmetric MDS
procedure and Pathfinder. In the case of MO)S, an elbow criterion test yielded
four dimensions as optimal and so all subsequent N4DS analyses are based on
four dimensions. Once the NDS and Pathfinder representations were obtained,
the similarity between each studert's representation and the instructor's was
determined using the methods des;ribed previously. Comparisons were made from
each student's data using each of four different knowledge index variables:
correlations on raw ratings, correlations on MDS distances, correlations on
Pathfinder graph-theoretic distances, and Pathfinder networks assessed by C.
To simplify reporting of the results, we abbreviate these as RAT, HOS, PFR,
and PFC, respectively.

Agreement between esch student and the instructor was computed based on
the four kiiowledge Index variables. Correlations ware then computed between
each knowledge index variable and the student's earned course points at the
end of the semester. The resulting correlations, transformed into r-squared
values, for RAT, MDS, PFR, and PFC were .37 .29, .43, ana .5b respectively.
The correlations were all significant (p.O1). The correlation between a
student's and instructor's concept ratings (RAT) accounted for 37% of the
variance associated with the student's final course grade. Hence, c•ncept
ratings themselves are a valid indicator of a student's knowledge. Of more
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l nteirst, hovava;r ~S whather "al 74- al orl tfr 4Uch as M rDý Pat Ir~fncr
-extract -rw-these ratings information that allows evea better predictions.
" " The- &nk# varles, Distances fror, MDS were slightly poorlr than ratings "n

--. predictiT. performance whereas Pathfinder distancas were better than the
ratin•gs. C Arisor. of Pat.hfiner networks with C (PFC) provided even
better ý>redictions than with correlations (PR).

A clowar look at the relative contribution of each knowiedge index for
prtdictinq final course points ccmzes from examining partial ccrrelations.
-Table I gives the correistion between eaclh index and final pointz, with the
variance contributed by e&ch other index hold corntant. Consider first
Pathfinder networks that have bear com-ped usins C. PFC correlates
significantly with final points even when each of the other variables is held
constant. However, none of the other indices correlates significantly with
course grades when the variance contributed by P C is held c'tant. This
pattern of findings strongly suggests that Pathfinder netwoeks, as assessed by
C, are uniquely capturing important predictive variance in the concept
ratings. Consider next Pathfinder networks as assessed by correlations. PFR
is a significant predictor when ratings and MDS are each held constant, but
not PFC.

Table I
Partial Correlations Between Knowledge Index 1 and Final Course

Points with Knowledge Index 2 Held Constant

Knowledge Index 2
RAT MDS PFR PFC

RAT - .34- .30 .15
Knowledge NDS .03 - .29 .12
Index I PFR .43** .52** - .17

PFC .54*8 .61** .46* -

• p<.0 ==0K.01

These results imply that Pathfinder networks do indeed contain unique
predictive variance over the ratings and KOS, and that a configural assessment
of networks is a better index for assessing network similarity than
correlations. Apparently, C better reflects commonalities between structures
that happen to be Important in assessing knowledge. We assume that the
characteristics common to a student's structure and instructor's structure
that are predictive of knowledge attainment exist at a global or configural
level within those representations. This, of course, is exactly the type of
information that C is assumed to be good at assessing.

Consider next the results from HDS. Spatial structures did not
significantly predict course performance when the other variables were
partialled out. 9,03 h&s been successful in previous applications for
representing physical or continuous relations. Our results may indicate a
specific limitation of MDS for assessing conceptual-level relations. Some

"frao '64,141 cnclus icn 13 oun " wc-! by Duro, t.nd
Schvaneveldt (1986) who compared MDS and Pathfinder in representing recall
data.
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Discussion

,...e,conulude that Know~edge representations based on college students'
c:r"cepp ratinrL do indeed offer a valid assessment of ,r classroom
learning. The extent 'to whicn a student's represintatio,8  i tches that of "he
-Lantrucmor'% at the arAd of the sem-ster is a gSod index cf hc,, much knowledge
:the student nas learned about the domain of study. Further, the predictive
Ability depehds on how the struct'ire is represented and compared.

The cognitiv4 structural approach to classr-1oi assessment has an obvious
cz-mneAioon with !uch of the expert-novice researcih. Both approaches take a
sLructural reprtentational view of domair.-specif';c knowlcdge. However, one
interesd•in-diffarence is that the expert-novice .iork, as the descriptor
denotes, c,,'-es group- that differ widely in skill levels, whereas the
present work attempts to discriminate individuals at a more homogeneous level.
Our rewuits shaw that it is possible to discriminate among students within a

. level >f expertise and describe these finer-gr&in differences of
pafc'..iance along a quantitative continuum (i.e., similarity to the
instruc;eor's representation). Although thiz I not to be inZerpreted as
.•ug~stiJq '.hat quafltativa distinctions are unnecessary, it does Introduce
the possiMlity that at siaw levels of analysis exper1-novice distinctions can
be seen qs a cotitinuous transition. More relevant to the problem at hand, the
pre,-ent findings suggest that relatively small differences In classroom
knowledge can be discriminateo with 4 cognitive representational approach.
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JUNIOR O _FICERS IN STRATEGIC AIR CG*AAND

Lt Colonel Kevin W. O'Callaghan, Ph.D.
530 Combat Crew T-raining Squadron

Plattsburgh Air Force Base, New York

ABSTRACT

Recent changes to the Professional Military Education (PHE)
development for Air Force officers has led to the formation
of a new leadership development initiative by Strategic Air
Command. The Lieutenants Professional Development Program
(LPDP) was started by SAC to bridge the gap between the
lieutenants pre-commissioning training and attendance at
Squadron Officers School.

Much has been written over the years about the concepL of leadership.
According to Air Force Pamphiet 35-49 (1985), "Leadership is the art of influ-
encing aud directing people to accomplish Lihe mission. The b.asic concept tne
effective leader must keep in mind encompasses two fundamental elements; the
_mission and the people.' For officers in the Air Fol'ce, the development of
leadership begins during one's pre-commissioning program (ie. ROTC, OTS, AFA),
and ultimately results with a commission as a Second Lieutenant. Once on
active duty as a lieutenant, it was the usual practice to beSin taking yon:•
first Professional Military Education Course (Squadron Officer School) ty
correspondence. However, with recent changes to the Ai" Force's Profes!,ional
Military Education, newly commissioned officers do not receive any further for-
mal leadership development training until they reach the rank of captair.
Recognizing the gap between an officer's pre-commissioning and eligibil.ity to
attend Squadron Officers School, the Comander in Chief of 3ý.rategic Air
Command (CINSAC) approved the establishment of the Lieutenants Profestional
Development ?rogram (LPDP).

BACKGROUND

The original LPDP began in September 1979 as a test p:ogram. Tlhe
Coamander in Chief of Air Training Command (ATC), concerned acut the signrii-
cant numb4-L of liputenants in key leadership and supervisory pe'sitiors without
say practical experience or specialized management training, taakec che
Leadership end Ma~agement Development Centei (JXDC), to develop and provide a
pilot program foi selectcd ATC training centers. The rational for the program
was that new officers (particularly ftom ROTC and OTF) graduating from largely
acadebic oriented programz lacked practical leadership and offiLership
Lraiining. The basic focus of the lYDP was to translate ieadersbip a:Id manage-
ment theory into a program wvhere iieutenants could pract-ice a "hands-on-
ezploymnet of the leadership prrnciplc. From late 1979 until May 1986, iMDC
Managesuwt Consultant Teams conducted the program at the request of inttrebted
organizat•ons.



SAC's Lieutenants Professional Development Program

As stated earlier, with the change to the Air Force PIME policy, the CINSAC
approved the establishmuent of the LPDP for all SAC lieutenants on 25 July 1988.
The programs objectives were: (1) to strengthen an officers professional
values, (2) to provide a foundation for further officer professional develop-
ment and (3) to translate leadership/management theory into practical applica-
tion to better prepare officers to assume their responsibilities. To accomplish
these objectives, the LPDP consists of a five day, 35-hour program. A descrip-
tion of the LPDP agenda items are found in figure 1. The initial 15 hours (two
days) is contracted out to a civilian university (Eastern Washington State
University) and is taught by their faculty. The primary aim is for the lieute-
nants to be exposed to basic management and organizational theory. Some of the
topics discussed are: characteristics of organizations and leadership,
decision-making, motivation, stress management, human communication and facili-
tating task groups. Various classroom simulations and exercises are incor-
porated into the two days to enhance student learning. Recent studies
(O'Callaghan,1989) have shown that this approach has proved to be a very effec-
tive tool in converting management theory to real world situations routinely
faced by lieutenants.

The two day workshop conducted by the university instructors is followed
by a three day, 20-hour block of instruction facilitated by a senior Air Force
officcr. aere the primary focus is on leadership and officership. According
to Vice Admiral James 3. Stockdale, United States Nav:- (Ret.) (1982) the con-
cept and importance of leadership is critical to an officer. He states,

Ia all that I have been saying, I've made the points that
leaders under pressure must keep themselves absolutely
clear morally. They must lead by example, must be able to
implant high-mindedness in their followers, must have
competence beyond status, and must have earned their
followers respect by demonstrating integrity.

In an effort to address these and other ieadetz %ip issues, a variety of
topics are discussed during the 20 hours of instruction. These include: the
elements of officership; the impact, importance and development of individual
values; the importance of ethics; situational leadership; and small group
discussions with the Wing Commander, senior officers, senior NCO's and officers
from tie sister services on pertinent leadership issues. The goal of these
di-ccussions is to enable our lunior officers to think about and act on their
ow., leadership styles. Concerns about officers not being able to think beyond
the scope of black and white issues has been evidenced in a research study con-
ducted by Bryant, O'Callaghan, Buron and Lorenzen (1988). The SAC LPDP is
designed to help officers think in the abstract (grey areas) and to better deal
with a variety of decigions required as Ruperviscrs and managers.

Summary

The LPDP is now coniucted at all SAC bases. Its goal is to have all
licutenants assigned to SAC to complete this course prior to being promoted to
Captain:. The critiques from thz participants that have completed the LPDP have
been extremely pcaiLive. For many of them, the importance of the program can
be sum'med up in tha words of one lieutenant's co-ents on the course critique.
When asked what the most bencfitical aspect of the program was to them, the
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Description of LPDP Agenda Items

WokhopIntrouction

Administrative details for Eastern Washington State University are accomplished
during this time, followed by an overview of the LlDP.

*. Getting Acquainted Exercise

This exercise consists of each workshop participant telling everyone else in
* =.he group what their most embarrassing moment was in ROTC, OTS, AFA, Charm
� School, or active duty; three adjectives that describe themselves; the finest

leader they know and; their symbol for leadership. This exercise is designed
to both "break and ice" and to allow the members of the group to know a little
more about each other.

Transition on being a Manager

This lecture and discussion describes the new roles as managers lieutenants
take on as a result of their commission into the Air Force. Pactors they must
face, planning and organzing issues are looked at.

Setting Goals

This session deals with the importance of goal aetting and maintaining stan-
dards for running an effective organization. Problems faced by not taking time
to set goals will also be discussed.

Characteristics of Organizations

This lecture and discussion will focus on the importance roles and norms play
it organizations. Typical behaviors that characterize a person in a specific
social/work context as well as a look at the generally agreed upon informal
rules that govern and guide group members behavior will be discussed.

Communi cat ions

This exercise, known as "the Domino Game," is designed to test the ability of
the workshop participants, to communicate complex information. Most par-
ticipants find it fun and exciting and will continue the game as long as
allowed.

Organizational Theory

This lecture will expose participants to a sampling of motivational theories
and applied to such areas as performance, satisfaction, leadership and organi-
zational climate.

During this block of instruction, the importance of proper time management
skills will be discussed. Ways of better utilizing ene's time, money and other
resources will be looked at.
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3 ~Otion ~rahd Pixn1tient

-WiI•ec-ure covers rational approaches to goal setting, delegation, the five
co•xJob dizesions to work satisfaction, power and emotional factors in moti-

--. t-ag others,

. -aitive Motivation Model

This lecture will take a look at the Positive Motivation Model. This is a five
step model that will introduce participants to the importance of expectations
skills, feedback, consequences and growth.

Problem Solving Exercise

This block of instruction uses the "Desert Survival" exercise. Participants
are given a scenario and told to rank order solutions individually then later
as a group. The exercise enables participants to understand the basic com-
ponents of problem solving and differences between working as an individual vs
a group.

Tower Building Exercise

This activity shows how well the group plans, delegates, uses resources, com-
municates and works together. In the exercise, each group is given a set of
tinker toys and are told they have 20 minutes to plan and practice building the
tallest freestanding structure possible. However, they cannot put any of the
pieces together during the 20 minute planning phase; instead at the end of this
phase, each group has only 40 seconds to actually build the structure.

Verbal/Nonverble Communication/Hostile Groups

This block ties together all that has been looked at the past two days of the
workshop with the emphasis on communications. In addition, looking at how to
manage a hostile audience or group will also be discussed.

Stress Management

This very important block will focus on the importance of stress management in
being an effective officer. Symptoms and causes of stress, pctential issues
and concerns with stress and possible consequences of stress will be looked at.
In addition various techniques for dealing with and coping with stress will be
presented.

Introduction to Military Portion

This will begin the three day Air Force portion of the LPDP. It will consist
of administrative policies and procedures and student requirements, followed by
the welcome by the Wing Commander. The purpose and background of the program
will be explained.

Offirprah~p/Standarda

Key elements of officership; the importance of officership and Air Force stan-
dards to effective leadership; discussion on enforcing standards through the
use of exercises will be used.
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<7'•-D'" r Ding this block, the significance of how we develop our value system and how
--itxre2lates to individuals and groups will be discussed. A number of exercises
Mon values/ethics are incorporated as vell as a PBS video an ethics.

Leadership

Situational leadership is the focus of this block as participants analyze this
theory using the film "Twelve O'Clock Righ., Also used is another film, -A
Leadership Alliance" by Tom Peters to illustrate different leadership
approaches to delegation.

Military Justice

A briefing by the SJA introduces professional relationships with subordinates,
peers, and supervisors. Possible consequences of urprofessional relationships
are discussed as it relates to officership.

Professional Relationships

This phase of the workshops gives the participants an opportunity to have a
personal interview/diucussion with senior officers, senior NCO's and officere
from the joint service. A question and answer period, conducted in an informal
forum enables discussion of their views of officers, professional relations and
any topic related to this program.

POW Video

Colonel Henry Fowler, Air Force SJA, talks about his life as a POW for almost
six years, and the impact of leadership in a POW environment.

End of Course Critique

LPDP wrap up items will be discussed followed by an end-of-course student
critique.
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4-; x-esptde Officership. 1 have had a lot of perience in the
- -5 1.Z4e~u.1•&p and management area, but I have not had any training in officership,

-- -- I:duA4 &fter t:h exercises and discussions I knew what it was but I hadn't
_.entlfu~d it as such. It was a tremendous experience for me." Many of the coya'
mts -,afhered from the emd of course critiques echos this lieutenant's

, :.thoughta. It appears evident that the importance of 1KE is very relevant to the
-.U. 1Q•e~nt of our future Air Force officers a"d leaders. The Lieutenants

• r:--'- ofta sioual Development Program Is Strategic Air Command's attempt at pro-
-v-.-v4i-g its junior officers the opportunity to ask questions, give their opi-

. ions, make decisions and develop and practice tbhir own leadership styles. If
the co•onts gathered thus far are any indication of the success of the LPDP,
-tha pxograz will be e valuable asset to the Air Force.
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Forty elgbt Air Force Academy cadets were used to examine the
"effecta oa cooperativa vs competitive atzitudes and reward arxuc-
tures on the performance of an arcade-type computer game. Although
.netner kactor alone influencead perforzar.ne, their interaction was
found to be very signifcacnt; subjects performed poorly when the
reward structure did rot match tneir individual orientation.
Implicetions for military training programs are discussed.

Morton Deutsch (1949) identified two types of situations as end points
On a conzinuum of outcome relationships. He defined cooperative
situatics as those in vbicb the goals of all individuals were positively
related (i.e., the success of any member of a group made the success of
other members more likely). in contrast, competitive situations were
daf Ined as those in which tee succezs of one member made tee success of
others less probable. Deutsch found that attitudes, perception, and
performance can be influenced by these different reward structures.
Since Deutsch, educational, social and industrial psycflologists have
studied the effects of these alternative reward structures on a variety
of tasks in many different settings. A•lthaugn most published reports
suggest advantages for ooopearative reward structures (Johnson and
Jobnson, 1983), many institutions continue to attempt to use individual
competition to increase motivation and enhance performance.

Individuals differ in their preference for these reward structures and
these p-eferences affect a variety of outcomes (Cohan, 1932). Preferences
reflect underlying belief structures and values. These 'personal episte-
mologies" can be more important predictors of performance and
satisfaction then traditional individual difference measures such as
"speed" or lintelligence' (Creeno, 1989). Most studiea of individual
differences support the notion that cooperative individuals are more
likely to be associated with higher group satisfaction.

In this study, ws sought to vary these two factors independently: the
reward structure and individual attitudes toward these strictures. The
"reward structure was manipulated to create either coMperltive or
cooperative interpersonal relations within small groups. Bazed on
subjects' responses to an attitude survey, they were selectively assigned
to create groups of individuals with either competitive or cooperative
orientations. Tne primary criterion was performance on a demanding.
arcade-type computer game sodified to require coordirsr ted inputs from two
subjects. Specifically, tais study sought to idcntify the main and
interactive efCects of situational and individual factors on performance
and satisfaction. It was hypothesized that advantages associated witn
cooperative reward structures and cooperartive individuals suggested by
educational and industrial research would extend to this complex
interactive task.



, Metnod

f.7 Forty-eignt freshmen cadets (forty-ono male and seven female) Letween

the ages of 18 and 21 volunteered to participate in this study. Although
*: subjects did not receive remuneration, participation in this experiment

excused them from two hours of unpleasanz trainlng and prizes were
offered for top performers. As cadets, our subjects were part of a
select group of young adults. Cadets average SAT score is 1230, 73% were
in tne top 10% of their graduating class, and 80% earned one or more
varsity letters in hJLgn school athletics. As a group, cadets display
sucn aomogeneity on many measures of academic and athletic achievement,
they are a poor experimental sample. Their distinctiveness from the
genmral population and restricted range are both problematic. However,
cadets do represent many young adults who are competitively selected for
entry and education in demanding military and civilian professions. It
is also true that despite their similarity in achievements, there is
considerable diversity in some cadet attitudes.

A 10-item attitudinal survey was used to measure subjects' preferences
for cooperative or coapetitive environcents. Subjects were required to
indicate tneir agreement or disagreemenl with each of 10 statements on a
6-point sceale. Five of the statements reflected individually competitive
orientations "e.g., "I prefer individual sports to team lports") and five
statmentsn reflected cooperative orientations (e.g., "I take pride in the
accomplianments of otaners"). The sum of a subject's responses to the
five competitive statements were subtracted from the sum of their
responses to the cooperative statements. The difference was used as a
measure of cooperative orientation.

The Whale Game, an arcade-type computer game was the criterion task.
Specially developed to study human perfor-ance, this game required
subjects to guide a blue waale to accomplish two distinctly different
tasks: eating plankton and crashing kayaks. Plankton eating was a
tracking task which required subjects to guide the whale to a randomly
drifti1g plankton target. This task was simple but the unpredictable
movement of the plankton made it very uncertain. In contrast, kayak
crashing was certain but complex. Twenty-five kayaks appeared at
discrete locations on the screen perimeter am predetermined times
throughout Vqe game. Once on screen, the kayaks moved one space
horizontally and verti--lly toward the whale. This pursuit continued
until one of two things happened: the kayak reached the whale or it
crashed into one of twenty icebergs. Subjects losa points for being
narpooned but gaimed points if the kayaks crashed. Subjects were given
explicit priority instructions at the beginninag of each game telling them
"wnict of tne tasks was more important (i.e., worth 10 times more points).

Groups of eight subjects completed the attitudinal survey and received
basic instruction on the Whale Game during the initial one-hour session.
They accomplished 8 practice trials (4 of each priority) and recorded
their scores at the end of each trial. Subjects were tnen assigned to
eight six-pernon groups such that each group's average performance during

t~~ a . 41t= 1uz cqu'" -lent Sevcn cf t-e Zropa 't.!s one
female and five male cadets and the other was all male. No group had
more than two members from the same squadron. Within these constraints,
distinctly competitive or cooperative groups were created. This
treatment was designed to accentuate the effects of individual attitudes.
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The one-hour experimental session took place aporoxicately six weeks
a•ter the initial trainina seassion. The second independent variable in
"this study was týý. task reward str-ucture. Four groups received
competitive instructions and the otner four received cooperative instruc-
tions. A competitive reward structure was imposed by telling the six
subjects in a particular group tnat the top scorer among them would be
invited to a Opizza party". Although most college freshmen would not see
this reward as being very significant, cur subjects were quite excited by
it. The same reward was offered to the cooperative groups but the
criterion was cnan,,ed. The cooperative reward structure was establisned
by telling subjects that the score of all group members would be compared
to tne scores of other groups and tre group witn tne combined top score
would be invited togetner to the pizza party. Thus in the competitJ.ve
groups, the object was to perform better than t4e other members. in the
cooperative groups, tbe goal was to maximize tne performance of the whole
group.

Two types of dependenT measures were of interest. Task performance
was measured by the total number of points scored on the two game tasks:
eating plankton and crashing kayaka. The game itself was identical to
the one subjects practiced during the initial session but the way it was
played was not. The six subjects in each group shared three computers.
For escn trial, one aubject controlled the norizontal movement of the
whale and another controlled tve vertical movement. This manipulation
forced subjects to interact with one another (as would an aircrew).
Subjects rotated so they played one game of each priority with each of
the other five subjects. Eact subject controlled horizontal wtale
movement during five trials and vertical movement on the otner five.
Both subjects ahared the same score for a given trial but the rotation
allowed overall individual scores to vary greatly. At the end of the
session, subjects were asked to respond to five questions using a s&x
point Lickert scale. The questions concerned their general satisfaction
with the game and their willingness to participate in future experiments.
The average rating on these five questions was used as a measure of their
satisfaction, the second dependent variable.

Results

Results from the attitudinal questions showed that our subjects tended
to endorse the cooperative statements sligntly more strongly than the
competitive ones. The mean was 2.52 (u=4.27) and individual scores
ranged from -6 to 11. The distribution appeared to be normal.

A.lthougt data could have been partitioned to examine the effects of
practice or dilferences in the two subt.asks, the power of ttis design
only supported using a single aggregate measure of performance for each
subject. Multiple regression analysis was used to identify the effect-
of attitudes and reward structure on this single measure of overall
performance. In the first step of the analysis, both attitude and reward
structure were entered into the regresaion equation. The main effects of
tZc•c ., arinbles e-xplained less trian 1 .0 % of the total variance 1-n
performance. Powever, wnen the interaction (reflected by, tne product of
tne two variables) was entered, the portion of the variance explained
(r2 increased to 20.7 %. The beta regression equation listed below was
significant at the .05 level (F(3,44).3.819).

Score = -. 56 Attitude -. 23 Rewards .. 71 Interaction
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Sidth tat =oar. pronounced
attitudes toward either compe-
titian or c~operation. /-

Subject satiafoit~ion was also/
an iaportant dependent measure. * 0-0
In thiis c~ae, however, the T
analyasis showkd tzat only
subJects' attitudes had aI
aSg.±'iscant effect. The •
correlation bet~een attittude sod
satisfaction was .354 (dW=46,
"pO•01, two tailed). Cooperative IlDuiL OIENTATISK
individuals were more satisfied and willing to participate in future
experimenta. Ttis result in not too surprising; what is surprising is
.ze 3ack of significant relationsnipa between satisfaction and reward
str5tZure (r-.058), the reward structure interaction (r'=.150) end even
task performance (r-.041).

Briefly, these results suggest performance was better when the reward
structure matcned the individual's orientation. This effect appeared to
be particularly detrimental to those individuals with strong attitudes
wh found themsalves under ninappropriate" reward structures. Those with
moderate attitudes appeared to be able to perform well in either
environment. Satisfaction was unaffected by performance or reward
structure but was generally higher among those who expressed a preference
for cooperation.

Discussion

The expected direct a&vantages of cooperative attitudes amd reward
atructureas ere not found. However, the pattern of results still
provides in, -eating insignts Into the dynamics which may underlie other
successful Q.=,.stmr•'_ioni of the benefits of cooperation.

Earlier the iasuu was raised that Air Force Academy cadets differ
eoeeh•z from other colleze freshmen. One difference is tne high level
and variety of their hign school achievements. If one assumes that a
cpeatitive attitude is positively associated with the academic, athletic
and extracurricular achievements used for selection, our sample may have
been more competitive tzan aubjectz in otner studies of cooperative
effects. If only those subjects iitn relatively cooperative attitudes
are considered, tnere cDpears to be aiear support for the propoaition
that cooperative reward 3•trucwres increase performance.
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Althougn attempts were made to employ an experimental task wnicn was
more ecologically valid, the duration of the experiment was still less
thnan one hour. Most studies which nave successfully demonstrated the
advantages of cooperation nave involved weeks, months or even years.
Might we expect advantages to accrue to the cooperative groups if tnis
experiment were extended? Cooperative individuals were more satisfied
and also more willing to participate in future experiments regardless of
the reward structure or level of performance. To the extant this
increased motivation result in greater persistence and more rapid sacili
acquisition, the cooperative subjects anould continue to improve in
comparison to their less satisfied competitive peers. Additionally, it
mignht be expected tnat positive relationships and social support systems
would be more likely to develop among the cooperative groups.

The implications of these results for military training programs are
considerable. Many training programs rely heavily on interpersonal
competition as a mecnanism for increasing trainees' motivation and hence
performance. Our results suggest that tne short term effect of such a
policy on performance is nil. Emphasis on competition will enhance the
performance of some trainees but inhibit the performance of others. Thia
begs tbe question of which trainees are helped and which are hindered by
suen a policy. Ideally, those who are most likely to become competent
and dedicated mambers of operational units are those whose performance
would be facilitated. However, just the opposite result occurs if
competitive reward structures are employed to train individuals for
operational environments in which teamwork and cooperation are required.
Competitive reward structures benefit competitive individuals.
Competitive individuals, especially those with pronounced biases, are
likely to perform poorly in cooperative environments. Additionally,
competitive individuals seem less likely to be satisfied regardless of
their level of performance or the type of reward structure. From this
perspective, part of the answer to the question 'Where have all our
pilots gone?" becomes distressingly clear.
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*-, Military Career Exploration using the Armed Services Vocational

Aptitude Battery and Personal Type Inventory

Kenneth W. We-ner
Boston College

Abstract

This paper describes the development and use cf a new
Personal Type Inventory and Military Career Options listings for
counseling and placing militaL-y entrants. Methods and advantages
for their use in assisting enlisted (in conjunction with ASVAB
scores) and officer personnel in choosing military careers are
presented.

Career and occupational psychologists have been familiar for years
with Holland's (1985).personality typology. Briefly he proposes -hat
there are six primary personality types (Realistic. Investigative,
Artistic. Social. Enterprising. and Conventional). and the individual
with a certain personality type tends to seek out and interact "best"

with a matching environment. His current work is focused on the Self
Directed Search (1985) (SDS). in which the respondent indicates their
competencies. activity and uccupational preferences, and estioated
abilities. These responses are s-=marized as a three letter
occupational code. An occupational classification booklet is provided
to locate suitable work environments that match this code.

Several years ago this writer began to wonder why Holland had not
"yet developed a more generalized personality instrument to define his
typology. since he lists a variety of personality descriptions for each
of the six types (SDS Professional Manual, 1985). it was decided to
attempt to develop a Personal Type Inventory (PTI) using similar
descriptors to determine what more generalized personality (as opposed
to vocational) typology might emerge. In reviewing Holland's lists, two
general handicaps to their use in a self-deccriptive inventory became
obvious. The first is that the same descriptor is frequently used for
more than one type (e.g.. sociable describes both the Social and
Enrerprising types). Secondly. a variety of negative descriptors (e.g.
asocial. pessimistic, disorderly, domineering, and unimaginat•ve) are
contained in his lists.

FTI Development

Briefly. the approach to developing appropriate items was to
eliminate all overlapping and less socially desirable descriptors
suggested by Holland. and generate lists of cemantically equivalent
descriptors for each type. The item format chosen was paired-comparison
with each word of a pair representing one of Holland's ,ix types.

ll .and~ jj. Po;C tha . -tS c& t...! .j -f-r----------- --r 1 ( .n

dimensional space) with more closely related types adjacent to each
other and less closely related types opposite each other.
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it apeari logical from this model to pair descrintors the
represen~>d non-adjacent types. A second criteria used was to paiz.
descriptors from the most infrequently occurring two letter Holland

typology codes. For example, the fewest members of any sample receive
an Artistic-Conventional. or Conventionai-Artistic classification on the
SDS. A primary reason for using these cri-eria aad the pared-
comparison item format is that it forces a higher degree cf consistency
of response in the individual and increases the differentiation of the
type scores.

After various item try-outs. 90 paired-comparison ittera were
developed that can be scored for six scales which parallel Holland's
themes : Practical (P). Reflective (R) . imaginative ý 1) Supportive
'S), Extroverted (B), and Discaplined (D). The names of the scales were
determined from their general item content and a factor analysis of the
responses of 376 male and female subjects. Three bi-polar factors
emerged from a Harris image analysis oblique solution. Significant
-factor loadings were found for the following scales: E vs. R and P. S
vs. I and D. and i vs. D and R. These analyses also suggest a three
dimensional model rather than the two dimensional hexagonal mode! as
proposed by Holiand (1985). Other correlational and factor analyses
indicate that the scales are also gender-free. Their test-retest
reliabilities range from .82 to .90. which compares favorably with other
similar personality and interest inventories.

The PTI has now been administered to over 500 college level
students. Concurrent validity studi.es indicate that the PTI will
classify ntudents by college major with approximately the same relative
efficiencies as Holland's SDS and similar instruments. The primary
advantage for the PTI is the 15 to 30 minutes required for
administration and self-scoring. Field trials with junior high and high
school students are currently underway. A spanish language form has
been developed and field-tested with employed subjects in the
Guadalajara. Mexico area.

Occupations Lists Development

in order to provide career exploration information, a PTI
Occupations List was developed to classify approximately 500 occuDations
(90%-95% of those in the U.S. labor market) using two letter PTI codes
(e.g.. Practical-Reflective). The assignment of two letter codes to
occupations was determined by utilizing a ccribination of two well
researched systems. The primary system was the 12 interest based
categories used in the Guide for Occupational Exploration (1979), This
was combined with the orientations of occupations to Data. People.
Things and Ideas framework utilized in the development of the Dictionary
of Occupational Titles (1977) occupational codes.

At the same time Military Career Options (MOO) listings were

Aevelo~ed to relate PTI two-letter codes to the 134 enlisted and 7i

officer occupations contained in the 1988-89 Military Career Guide
(1983). For enlisted occupations, the major categorization is by the
four Armed Forces Vocational Aptitude Battery, Form 14 (ASVAB. 1984)
Occupational Groups: (1) Mechanical and Craft!:; (2) Eusiness and
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-Clerical; (3) Electronics and Electrical: and (4) Health. Social and
Technology. The enlisted occupations ar2 sub-categorized by PTI tz4o-
, letter codes under each of these Occupational Groups. This list also
Indicates the ASVAB Form 14 "50-50" score (representing the 50 percent
probability of qualifying for training) for each enlisted occupation.
The 71 Officer occupations were classificd by two letter PTI codes. A
-partial listing for tho MCO enlisted category of Business and Clerical
is illustrated below.

BuE-iness and Clerical

*v c ASVAB 50-50 Score

Lodging Specialists 26
Postal Specialists 29
Transportation Specialists 24

Administrative Support Specialists 28
Personnel Specialists 30
Religious Program Specialists 29

Administcation and Use

The procedure for using this system with enlisted or officer
applicants is to administer the PTI. and then search for occupations
matching combinations of the obtained three highest score code letters
in the MCO lists. Analysis of highest through lowest obtained PTI
scores for 376 subjects indicates that only a letter representing a
score of 17 or above should be used as the first letter in a code.
Similarly. only letters representing a score of 15 or above should be
used as a second letter in a code. Approximately two thirds of
examinees will have three scores of 15 or above, and thus would have six
two letter code combinations to apply in the MCO lists. Only about two
purcent would be limited to one PTI code using these rules.

To find possible enlisted career options in the MCO. one would
first look for matching PTI code occupations under the occupational
group representing their highest ASVAB score (e.g., Business and
Clerical). If none of their PTI code combinations appear there, they
would move on to their next higLest ASVAB occupational group score and
repeat the search. Although military occupations have limited variety
compared with the civilian labor market, all six major PTI types are
represented in both the enlisted and officers occupational lists.
llowk.ver. enlisted military occupationz are heavily concentrated in those
areas associated with Practical. Reflective, and Disciplined types
(approximately 75 percent). This is less true of officer occupations
Whare amor=e Caagraloicntatz.O= (%'EXtroVCrtcd type) in also rs
in many type codes. After a short list of appropriate occupations has
been developed, the individual may be referred to the Military Career
"Guide (1988) for a description of the characteristics and requirements
of those specialties.
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Prac cicai Advantages

The use of the PTI with military entrants (particularly in
combination with ASVPB scores for enlisted personnel) provides several
practical advantages in military career selection. The PTI is self-
scoring and requires 15 to 30 minutes to complete. It may also be
utilized in individual or group situations. For enlisted examinees it
can be administered at the same time as the ASVAB or independently.
Extensive training is not needed in administration of these instruments.
since the directions for using the PTI and MCO are self-explanatory.
However the examinee will obviously need the same guidance in using
informational sources about military careers as is needed for counseling
related to ASVAB scores.

The PTI may also be useful as an adjunct to (or perhaps suitable
substitute for) the Exploring Careers (1988) workbook. Used in
conjunction with the workbook, the three highest PT! scores could
provide supplementary data for determining the individual's three most
relevant areas of interests and skills. For example. a high score on
the PTI Supportive scale would suggest the selection of Work With People
as a high interest and skill area in the Exploring Careers exercises.

The PTI scores and MCO officer list would also appear to be a most
efficient method for making career choices among ROTC. OCS. and military
academy students. The writer's experience as a professional counselor
and former Air Force Academy and AFROTC Liaison Officer suggert such a
system would be quite helpful in counseling applicants. Similarly, it
could be used in the final year of military academy or ROTC training to
provide guidance in selecting military careers.
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-.'iE-EFFETC'r, "COSMETfaý C*SIGN VARIATION O4

PERCEIVED VEH1LE SAFETY

- -- . Dennis B. Beringer
New Mexico State University

Abstract

VehicIe systems come in a variety of shapes and sizes. Some of the noticeable
'": :external variations are direct reflections of structural differences while others

are -more Vcosmetic" #n nature. It was hypothesized that judgements of vehicle
* -- " safety, although often a function of structural design and operator personal

experience, may be Influenced by essentially cosmetic external variations in
design that do not represent salient differences in vehicle structure. individuals
were asked to rate the general and specific safety characteristics of automobiles
from viewing a series of photographs of each of several body styles. Although the
generp! rank ordering placing sedans and station wagons safest with convertibles
least safe was expected, models that were structurally equivalent were rated
differently depending upon whether a removable roof panel was installed or
removed. Thus it was determined that some removable sections or accessories may
act ualy decrease the operator's perception of the hazard present although the
actual hazard may not have been decreased

Examination of contemporary vehicle systems, be they designed to traverse the ground, cross
the water or fly through the air, reveals a tremendous diversity of designs. In some cases the
variations that one finds within a specific category of vehicle are a direct furrcton of variations
In the task to be peuformed. If one examines the structure of a motorcycle, for example, in
comparison with a pick-up truck, these two vehicles are clearly designed to perform different
tasks. A byproduct of the differences Is the enclosing of the operator in the truck, providing
some buffer between the operator and the enemerds, be they weather or other vehicles. Thus one
would expct some difference in the rating of vehicle safety based upon the presence/absence of
operalor containment (and the stability of the vehicle; number of wheels, center of gravity,
etc.).

A rather unique situation develops when a single system may take on several configurations.
This Is particularly Interesting when changes between configurations do not materially affect
the structural integrity of the system but may after ihe exterior appearance. One primary
example of thfs type of system Is the case of vehicles having removable -oof sections. In some of
these vehicles one may interchange difterent types of roof sections (tin!ed glass, fiberglas) or
operate the vehicle without any such sections in pl4-e. This variation In configuration may play
a role In the relative rating of vehicle safety so obtained, particularly If the rating is largely
determined with contairw',ent/retention of the operator in an accident or rollover as a major
factor.

The question of how these perceptions of hazard might vary ?rose recently in ittigation.
Misperceptions in automotive operations have bees examined in several cases (Vernoy and
Tomerlin, 1989; Mac Gregor and Slovic, 1989) as has risk taking and accidents (Taylcr,
1976). It is generally accepted that an accurate perception of a hazard is necessary as part of
mie process ot avoiding an accioent (Smith and :eringer, 19tu). A case had been identilied
where perception of hazard might not be accurate for part of the user population.
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"-•n particular, an automobile was identified (Chevrolet Corvette ) that could take several
configurations: the T-4op design allowed one to configure the vehicle as either a pseudo hard top
(plexiglas panels), sun roof (tinted glass panels), or pseudo convertible (panels removed).
The T-top configuration consists of two panels, one on either side of the vehicle centerlhie. The

-; -. twO panels are separated by a central rib. Removal of the panels crea.es two rectangular
--. -openi•• , one above the driver and one above the passenger. It was generally believed that

individuals were likely to perceive the configurations with Installed panels as slightly safer
than that with the panels removed due to the perception that the panels provided some measure
of containment for the operator. In most cases this would be true gtven that the panels,

*-• particularly those made of fiberglas, had a positive retention system that pevented the panels
from being released or caused the panels to become an integral part of the strucluro when
fastened in place. Thie particular system, however, was found to release the panels under
certain conditions In a roll-over accident. In one particular case a panel was determined to have
been released during the first roll in such an accident.

The result in this particular case was that the probability of being ejected through the roof
in equivalent accidents would not be materially affected by the presence or absence of the roof
panels because they would be .Ukely to be missing early in the progress of the accident. Thus an
unwarranted differential perception of hazard as a function of the presence/absence of roof
panels might be a factor in determining whether the operator was likely to wear a seat belt
(prior to mandatory seat belt useage laws). While risk taking as function of seat belt useage has
been investigated (Evans, Waslelewskl, and von Busek, 1982), no study. appeared to have
examined the reverse where vehicle design was examined as the causal factor in seat belt useage.
"A pictorial surv•ey was thus constructed to examine the perceptions of potential operators
(drivers) of this system as well as other automotive systems likely to be encountered by the
user population.

Metxlod

5timuli

A series of phoiogrphs was prepared that represented a wide variety of automobile styles.
These included the following models: Jetta convertible, Datsun 280Z, Camaro, Cutlass Salon,
compact Chevrolet station wagon, and Chevrolet Corvette. The convertible was photographed
both with the top up and the top down. The Corvette was photographed with fiberglas panels In
place, tinted glass panels in place, and panels removed. All of the photographed automobiles
were white. Each of the automobiles was photcgraphed from the driver's side at three distances;
far with the automobile filling approximately 60% of the frame width, intermediate with the
automobile fiing the width of the frame, and near with the automobile extending beyond the
width of the frame. The latter was intended to provide a detailed view of the driver's side as It
would be seen upon approach to the automobile as though one was about to enter It. Details of the
roofline were thus visible in this close view.

Subjects were studends In introductory psychology and were measured in a group setting.
The experimenters were allowed to show the class 35mm slides of the automobiles at the end ot a
class session. Each person was .iven a questionaire form to fill out during the viewing of the
s!ides. The n-rl%•r~"nhc wwrp c"hwn in the ordrr of fnr iO near .- thotinh one was walking
toward the vehicle. Each slide was shown for approximately 5 seconds with a longer pause
between vehicle types (sets of three photos). Subjects rated each vehicle at each portrayed
distance using the provided questionaire.
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". '-', i0l. The rating form used had four parts. Part I was titled "General Safety Rating:
_wH sa f do you think is each of the following cars?' One scale was used for each of the nine (9)

"coi •l s with all nie scales appearing on one page. The seven rating categories were Labeled
.as falows from left to right: very unsafe, moderately unsafe, slightly unsafe, average, slightly
Safieae,oderately safe, very safe. Subejcts were to mark an *Am on the scale for the far view, a

-B'for the Intemiediate view, and a "Cu for the near view. The second page of the form was
labeled, "1.ilwho of INJURY: How likely do you think it is that a person could be seriously
-inured In this car?"' The same number and type of scales were again used but the labels were
altered to read; very unlikely, moderately unrIkely, slightly untikely, unsure, slightly likely,
moderataly likely, very Ilkely.

The third page of the form was tited, 'Ukelihood of BEING THROWN from CAR: How "ikely do
you think It Is that a person could be thrown from this car in a roliover?" The same scales,
salthough physically smaller versions, were used for responses and two columns of these scales
were used; one for "wearing a seat ber and one for "NOT wearing a seat belt'. It should be noted
that the entire set of slides was shown for each of the questlionaire pages. Thus when filling out
this third page subjects had already seen each of the stimuli twice and were viewing each a third
time. A fourth page was used to assess whether the Individual felt it desireable or unoesirable to
be thrown from a car during an accident, subject age, gender, seat belt use, and whether each
was or was not a licensed driver (experience, exposure). Scoring was accomplished by
assUgnFng the numbers I through 7 to the seven scale categories.

Results

"--•-Q•ff Geealafety Ratlf=

The general ordering obtained was expected, placing the automobile types In the foflow'tg
from rated most safe to rated least safe: station wagon, Camaro, Cutlass Salon, 280Z, Corvette
(glass), Jetta (top up), Corvette (fiberglas), Corvette (open), and Jetta (top down). An
in-teraction of body style and viewing distance emerged, with the Cutlass and Camaro exchanging
tanks as the station wagon and cutlass Increased hi rated safety while others decreased in rated
safety as viewing distance decreased. This results, depicted In Figure 1, Is undoubtedly due to
the relative size of the cars becoming more evident as view distance was decreased and roof line
features, etc., becoming more discernable (sun roof openings In particular). The interesting
difference was the general ranking of the open Cowvette as more hazardous than the same
automobile with either glass or fiberglas panels in place.

Perceived Ukelihood of Ejection

Although the ordering of vehicles was essentially the same as before, the seat-belt variable
was responsible for a shift of approximately two categories on the scale when likelihood of
ejection In a rollover accident was rated. On the top end of the distribution the Jetta convertible
(open) moved from a 4.65 (slightly likely) with a belt to 6.55 (very likely) without a belt.
The station wagon, at the other extreme, moved from 1.6 (moderately to slightly unlikely) with
seatbelt to 3.85 (slightly likely) without.

The conditions of Interest were those Involving tne CorvettD configurations. j Mean ralings
for these three forms of the same automotive system were all within 0.6 points In the belted
condition: fiberglas, 2.94: glass, 3.28: open. 3.56 (1 = very unlikely. 7 = very liksly). In
the no-belt condition, however, the separation increased: fiberglas, 5.06; glass, 5.31; open,
6.22. A Friedman analysis of variance by ranks indicated a significani difference across these
ratings (Xr2 (2) - 8.453, F,<.025; when corrected for ties, Xr 2 >14.0]. Comparison of the
glass and open configurations using the Friedman tost indicated near significance (tabled value
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O. , ' .U. 06 Wif&3.44E, Ohtahi, d value was 3.78). The difference between the open top and
-.er-f- s-.panel Maions was significant as indicated by the eartler tesL Thus these

---.:z'c.u -. os..were rated as 4d11-ent In terms of ro~over ejection hazard althoUgh the actual
%la' 7ad si 41ely- to b~e identical. It should also be noted that fth ratings of possible serious
--- y JJoesiy foUowed th ratings of pota ejection from the vehcle.

0 -0-- Camaro
-- ' " ,Jetta Up

D ------ ' Js=aDown
. A --e-- 280-Z

4, Choy S. Wagon
-... -0-- Vette w/Glass

to______________ et Open

-j Cutlass Salon
"- -- - ---- - Vette Fiberglass

.Z. .. ...-...o.
-- .,:•.:. •• ................... •F.... ..... ......... I

FAR INTERMEDIATE CLOSE

D1STANCE

Figure 1. General safety ratings by vehicle type and distance.

Discussion and Conclusions

It is apparent that the perception of hazard in this situation was not equivalent to the true
physical hazard as embodied In the design. This is undoubtedly due in large part to the general
expectation that parts of a system that appear Integral or well attached wvit remain so in an
accident. This Is, of course, a tenuous assi.ption at best given engineering considerations and
the forces gererated in many automotive accidents. The solution may be one of simply Informing
the system user of the potential hasard In a salient way. One cannot, however, even begin such a
discussion without Immediately stumbling upon the effectiveness of warning systems, signs,
labels, instructios,, and the like. One has the choice, then, of either engineering systems to
meet expectations or changing expectations to coincide with actual system performance
1r11itations. Once again It appears, as always, that there are no simple solutions. This issue
may become a factor In military systems where modular designs create an appearance of unity
in a system but where, in fac, the system may come apart as a result of accidents, hostile
action, etc. The likelihood is much lower, however, for military systems than for coraparable
consumer products not designed for survival In high-stress environments.
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Abstract

M~anufacturing military uuiform, is a labor intensive process
requiring complex perceptual and motor skills and repetitive manual
operations. The purpose of this research was to improve sewing

- operators' efficiency and productivity by identifying and addressing
human factors problems in job and workplace design, the workplace

envronment, and training.

.Apparal mufacturing is a labor-intensive process requiring 20 or more
distinct steps for the completion of a garment. Each of these steps involves

- .. the operation of one or more kinds of power equipwnat such as specialized
cutting and &ewing machines. The stopto require sign'.ficeant a-ounts of manual
manipulation as fabric bundles, individual pieces, and unfinished garments are
transported, isnrtod into, and guided through the machines. These operations
are highly repetitive and visually demanding. Many of the jobs involve
complex psychomotor skills that require three to four months of training and
practice to achieve acceptable performance levels. Wages are typically on a
piecerat. basis. While the introduction of high-t4chnology, sem±-autcmated
equipment to the manufacturing floor can help to ameliorate some of the
"problems, it will create new difficulties while changing the basic nature of
most jobs very little.

The purpose of this program was to explore human factors problems in
typical plants manufacturing military uniform trousers or similar trousers and
to recommend cost-effective interventions for the identified problems.
Subsequent work was planned to rest recomended solutions in conventional
manufact.-s:ing environments and to project and address human factors issues in
the advanc."- technology uniform manufacturing plant of the future.

Inadequate job design and badly designed workplaces can create
-isculoskeletal discomfort or disorders in assembly workers due to awkward

vorking postures, excessive reaches, excessive manual manipulation, e*cessive
strength or endurance requirements, or combinations of these factors.
Repetitive work, for example, may result in health problems such as cumulative
trauma disorders that increase absenteeism and reduce productivity. One such
disorder, carpal tunnel syndrome, is associated with repetitive forceful
movements of the hand with deviated wrist postures and is characterized by
pain and numbness in the hand and wrist.

I This Research is sponsored by the Department of Defense, Defense
Logistics Agency. Hr. Dan G-earing serves as the program Technical Monitor.
The authors would like to thank Ms. Lisa C. King, Us. Catherine Braza, and
Mr. David Norman for their assistance.
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~-Pate&4;1 sfirh misculsk4eltal discomfort can pzovide importan-t clues
.4- & p eAn j ol desigu problems. Tn add.ition, this information is

fi Un establishizS priorities for automation of particular manual
-... :,,f Q.prations t.at are Particularly streasful to the
roiic.~.noksletal1 system c=a be zoaifl~ed to elJ.iaite discomfort or c~an bes
-.... -s.-ful!y autoated, it will ba easier to rerin eerienced, skilled

it~rj~j&And to aaiutslu thi:r produztivi~ty.
-: Careful de.sign of tools and equipment for the vorkplace requires the

--';-+•-+ mng~*er to obtain and apply data on the relevant physical dimensions of the
-workex population. Such date, however, re not readily available for moat-civilia. udlations _lin& apparel cutting and sewing operators. Casey

(L989)4•mmnstrxted the imprecision in OqUiPueuO design that can result from
.•tempts to apply the ew existing civilia anthropometric data bases to the

_dealgz'of equipment for specific user populations. Data were needed on the
-physIcAl dimensions of the apparel manufcturinS operator population.

T.Aining of ma nLscturlng workers is a significant issue because of the
. .high rate of turnover experienced by tho industry and because of the iengthy
-learning te required to -reach proficiency on many of the more demanding
jobs. prvasmably, increasing the effectivensss of training could provide

-- multlple benefita by enabling workar, to aahbeve mote productivity and,
onsqu•eantly, more rewarding rates of pay earlier in their careers. It might

also help to reduce the incidance of hazardous work habits tihat contribute to
the frequent uasculoakeloetl ;ins and disorders found in the industry.

MIethod
Site visits vere conduct• d at three plants that manufacdture trousers in

the Southeastern United States. The plants were selected to provide a range
of -c-aq.o7 sizes (50 - 600 employes4) and degrees of automation that i1
typical of the industry. Two of tLA three produce only military uniform
trousers while t"e third produces a range of casual and dress trousers.

A total of i32 operators at the three sites volunteered to take part in
the research. Of these operators, 123 were female and 9 were male. The
participants had a mean age of 40 years and a mean of 8.5 years experience in
the apparel industry. These demographics appeared to be representative of the
operator populations cf the apparel manufacturing plants we visited. Data
"collection took place before and after work and during lunch breaks.

Anthropcmetric measures were taken on all participants. Subjects were
measured on each of ten dimensions related to workstation and operator
interface including (1) stature, (2) eye height, (3) shoulder height, (4)
standing elbow height, (5) arm lenth, (6) seated height: (7) popliteal
height, (8) thigh thickness, (9) hand length, and (10) hand breadth. The

� measuring devicezs were a GPM Model 101 anthropometer and a GPM Model 106
spreading caliper. Subjects were measured with shoes removed and were wearing
lightweight ,ummer clothing.

ConfidentiLal interviews were ccnducted with all subjects using a
structured interview form. The interviews covered (1) demographic
"information, (2) musculoskoletal injuries or discomfort, (3) the job
environment, (4) characteristics of the workstati.on, chair, and job, (5)
training, (6) work schedule, (7) other factors that might influence safety or
productivity. To promote uniformity, most of the interview consisted of
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SYES/NO, multiple choice, or short haer questions. The final two questions,

h"uever, were open-ended and interviewers attempted to draw out more detailed
information on previous responses or augestionh for job improvement.

Based on indicators of human factors problems such a-a high turnover or
absenteeism, a history of complaints or injuries, or unusually high skill
requirements, 14 target jobs were selected for more detailed study. Video
registration and analysis using methods described by Keyserling (1986) and
Melin (1987) were used to record and score hand, wrist, back, and neck
position and activity of the selected operators during sewing operations.
Measurements of the "problem" workstations were also taken.

Ambient noise and noise levels at the operators' ears were measured at a
sample of workstations in each facility using a General Radio Model 1982 Sound
Level Meter. Measures of ambient illumination and the illumination at the
workstation point-of-operation (P00) with supplementary task luminaires (if
normally used) were taken with a Gossen-Panlux light meter.

Results

Table 1 sumarizas the mean, 5th percentile, and 95th percentile values
for each of the ten measures taken of the 123 female volunteers in the study.
Compared to other sources of anthropometric data on civilian females (Webb
Associates, 1978; Society of Automotive Engineers, 1983) the population of
sevi•ag operators appeared to be slightly smaller (based on stature, seated
height, etc.) and slightly heavier (obsed on thigh thickness).

TABLE I: ANTHEOPCWTRIC DATA FOR 123 FEMALE SEWING OPREATOES

DIMENSION MEAN S.D. 5TH ZILE 95JMLEJ

STATURE (cm) 160.7 6.4 150.2 171.2
EYE HEIGHT (cam) 150.6 6.2 140.5 160.7
SHOULDER HEIGHT (cm) 133.3 5.9 123.7 143.0
ELBOW HEIGHT (cm) 103.1 4.5 95.6 110.5
ARM LENGTH (ca) 69.8 3.6 63.9 75.6
SEATED HEIGHT (cm) 84.2 3.5 78.5 90.0
THIGH THICKNESS (cm) 15.0 2.1 11.6 18.5
POPLITEAL HEIGHT (cm) 41.7 2.5 37.6 45.8
HAND LZNGTH (cm) 17.5 0.9 16.1 18.9
HAND BREADTH (cm) 7.8 0.4 7.1 8.5

Postural Discomfort

As shown in Figure 1, about half of all interviewed workers reported that
they at least "aometimes" suffer from pain in their upper back (52%), neck
(49%), and right hand (48%). Based on interviews with methods engineera and
observation, the jobs were classified az IS , medium, or high in manual
manipulation. Operators in high mar~ipulation jobs reported a substantially
higher frequency of pain in the hands, arms, shoulders, middle and upper back,
and neck than did the operators in the low manipulation jobs. These operators
also reported a high incidence oi pain and numbness in the hands and fingers,
one common early symptom of carpal tunnel syndrome.
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Operators in standing jobs, as might be expected, reported significantly
greater amon~ts of foot discomfort and less discomfort in the back and neck
than did operators in sitting jobs. An additional trend found less disco=fort
being reported by older workers than yc'%nger workers. This might be
attributed to a reticence on the part c. older workers to report job-related
discomfort, to a reassignment of older c:orkers to less demanding jobs, or to a
self-selection of individuals susceptib ~e to cumulative trauma disorders out
of the apparel manufacturing workforce.

Video analyses were performed on a sample of 30 operators of varying
experience levels. Differences between experienced and novice operators were
examined. Experienced operators were found to make fever and more ballistic
hand movements during a given cycle. Because experienced operators performed
many more cyclea per unit of time than the novice workers, however, their
level of hand activity was greater.

Video analyses were performed on
the postures of these sewing operators.
During the machine cycle, 40 percent of
these operators stooped forward (i.e.,
torso flexion) at least 20 degrees
during the cycle. Sixty percent of the
operators tilted their heads forward
more than 20 degrees throughout most of
the cycle. Such hunched postures have
been cited as a factor associated with
fatigue and discomfort (Grand~e4 ý.n, 1988).

The prevalence of -his hunched-ovrer
working posture is probably the result
of two factors, visual requirements
and workstation geometry. The quality
requirements of the sewing job require
clear visual perception of the POO.
Yet, measures Indicated that average
illumination levels at the P00 (168 3-M

footcandles) were substantially lower - -

than the recommended values (300
footcardles). During interviews, 36 18% -2M

percent of the operators complained of 15%-ORFEWER

inadequate illumination.

Measures of the typical workstation
indicated that the moan position of the
foot treadle was only 15 cm from the
proximal edge of the work surface. Figure 1. Percentage of Workers
Ccmoniy, operators positioned the chair Reporting Musculoskeletal
back away from the work surface in order Discomfort by Body Area

to allow an optimum knee angle of 110
degrees or greater. Because of the resulting distance from the chair to the
work surface, the average reach required was 84 cm, nearly doublei the
recommended 45 cm (Eastman Kodak, 1983). From this chair position, overators
were required to lean forward 25 degrees or more in order to have adecuate
visual and manual access to the POO.
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On-tha-jab training was this standard at all three sites. Only one plant
used a de•i•atad trsinius staff; at the other two, training vas provided by
the floor supervisors. None of the tralnwrs at any of the sites had any
. .o•4.l intruction in effective tra.ining ethods. The quality of instruction
and performnane feedback varied betven and within plants. Only 17 percent of
the operators reported that t~ey had ever been provided with any kind of
written or graphical training or job performance aid. Thirteen percent
reported that some use of videotape was made in their training, most often
during cross-training for a second position.

Discussion

Among sawing operators, complaints of musculoskeletal discomfort centered
in the torso and upper extremities. Analyses suggestsd that these complaints
can be partially addressed by adequate workstation and chair adjustability as
wall as by improved illumination.

Research is naeded to determine the actual prevalence of chronic trauma
disorders in trousar marwfacturing. Our results suggest that the prevalence
may be considerably higher thar reported. The operations studied ha.re were
all hand-intensive. Reducing the frequency of high risk hand motions will
require modification of workstations and methods; eliminating the use of these
motions altogether will require automation.

More effective training could improve productivity and increase safety.
We would recommend improvements in four areas: (1) improved training for the
training staff, (2) increased use of training aide, (3) better performance
feedback during training, and (4) more emphasis on injury prevention and
posture training.

References

Casey, S. M. (1989). Anthropostry of farm equipment operators. Juman
Factors Society Bulletin, 32(7), 1-3.

Eastman Kodak Company. (1983). Ergonomic design for people at work. VQo.1.
Belmont, Ca.: Lifetime Learning Publications.

Grandjean, E. (1982). Fitting the task tgo the man; An ergon2Mic approach.
London: Taylor and Francis, Ltd.

Keyserling, W. H. (1986). A computer-aided system to evaluate postural
stress in the workplace. American Industrial Hygiene Association
J-urg, 47(10), 641-649.

Malin, E. (1987). Neck-shoulder loading characteristics and work technique.
£r • c, 30(2), 281-285.

Society of Automotive Engineers. (1983). USA human ohysica! dimensions. SAE
J833 DEC83. Warrendale, Penn.: Authcr.

Webb Associates. (1978). Anthrooometric sourcc book. Volune 1: Anthropometry
IggSA. Washington, DC: National Aeronautics and Space
..Adm~itration. 'it;• No. N/9-11734).

6 0O



ntcro-Ergonoxlcs and F.cancqe Processes

John Laadxy
Iowa State University
Ames, lova 50011

Ahst-act

Hendrick (1988) introduced "macro-ergonomics" to direct
attenticn tovazd human-human interaction in addition to human-
machine interactions. This conceptual reorientation is advocated as
a foundation for improving organizational performance. This paper
offers some conjecture about the relationship among learning,
decision making, co=mutication, and organ-izational performance in
the context provided by aacxo-ergonomics.

SMacro-ergonomics refocusez attention toward the transactions occuzring
betvetn organization emblers. Transactions between entities range from
exchanges of labor and money to exchanges of pawer and influence (Jones,

J. 1983). Moreover, Levine and White (1961) claim that exchange is a useful
framework for studylng orqani2ations. This paper examines macro-ergonomic
exchanges from three perspectives in order to develop conjectures about
learning, decision -aking processes, communication processes, and
organizational performance.

Three Perspectives on Exchange

The first perspective looks at organizations from a cognitive
peispective. This view assumes that mental maps form the basis of
organization reality and roles (irgyris and Schon, 1978). Mental maps, either
public or private, explicit or implicit, are the shared beliefs of
organizational &embers used to guide actions and attach meaning to events.
Learning o:cuias as the content and linkage between concepts in these maps
chan'-s (Argyris and Schon, 1978).

Interacting with the environment allows members of an organization to
create new interpretations of their circumstances (Aigyris atd Schon, 1978).
New meanings are stored as mental maps that are transferred to the
organization through communications systems and guide the meubers' behaviors.
For example, SOPs, policy manuals, procedures, contracts, and laws describe
how organizational roles can or must respond.

Organization theory generally accepts that an organization's primary
_- ---- ti-- 1z - - - in--ur- ----- ona1 uirvival by seeking "fit* vith the
environment [Thompson, 1967; Tosi, 1984). These exchanges wit, the
environment, which are required for learning, are the primary source of
uncertainty managers must accommodate (Thompson, 197SI. High performance and
strategic advantage are achieved by fitting the organization to the
environment and zinimizing thc costs of the exchanges required to achieve a
lit (Thompson, 1967; Tosi, 19041.
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"The uncertainty created by eavironnenta. interactionz c; open sstems
prompts rational organizations to forecast problems and develop responses to
anti~ipated probie s. Unfortunately, many problems cannot bc d~termined 1
-g9oti because of incomplete ox unknown cause-effect relatioaships. Leaders
and managers are called upon to work out some mechanism to handle problems
arising from unexpected situations. Kolb (19,4, observed that learning and
problem solving are different perspectives of the same issue.

A cecond view of the macro-ergonczic model develops from tht notion that
leaders are called upon to solve problems by making decisions. Simon t197G)
observed every decision has two components, facts and values. Facts are
empir.Ically testable but values axe derived from morals or personal
preferences. Inother perspective on this classification is provided by
Laughlin's decision raking research (McGrath, 1984). Decision making tasks
may be classified as either intellective tasks or judgmental tasks.
Intellective tasks are those which have a demonstrably "correct" answer;
Jadgmental tasks do not. Intellective task "correctness" is established as a
social phenomena. For example, accepting the rules of evidence established by
a science as an indicator of truth or following legitimate procedures vithin
nbathezatics, engineering, and logic are considered indicators ci correctness.
'in the judgmental category, a "correct" answer is based upon consensus among
peers, preferred outcomes, moral judgments, and values (CcGrath, 1984).

A third perspective on exchanges is that communication is the transfer of
information betveen entities (Daft & Huber, 1987; Veick & Browning, 1988).
The trarsfer can be viewed from two different communlcation paradigms,
argument and narration (Weick and Browning, 1988) . Argument requires
rational evaluation based upon a coherent set of rules established a priori.
Technical expertise, public debate, common goals, and demonstration of truzthz
are valued in this form of communication. On the other hand, narrative
commzuncation assumes "values azu ultimately persuasive ... soundness is the
essential standard of reasoning. (Weick & Browning, 1986: 249)"

Since the obJective of an orgaization is to achieve a fit with its
environment, making a correct decision relative to the problem addressed is
essential. Intellective and judgmental tasks can be reframed in terms of
their source of validation being either internal or external to the exchange.
Therefore, judgmental, or value based decision making, has significant
organi:ation-l implications since it establishes the idiosyncratic
organizational understaandings which are central to an organization's
uniqueness. Effective Judgmental decision making supports developing a
strategic advantage by attaching a unique meaning to events and sharing that
meaning through culture, shared mental -aps, and interpretive schema.

Achieving strategic advantage or maintaining superior performance is a
ubiquitous goal of organizations. The macro-ergonomic framework focuses on
th. human interactio•n to achieve that coal. The three notions discussed add
several additional insights into exchange processes.

1x. Exchange is a fundamental process of organized activity in an open
system.

2. Exchange is necessary for learning but It creates uncertaint'Y.
3. Uncertainty is reduced by irncreasing informaticnI; intorzatior. is
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created when data are applied to influence a choice, that is, make a
decision.

4. Decisions rely on one of two standards for judging performancE,
rules oz social consensus.

The following is a conjecture about how the insights may be applied to macro-

ergonomic processes and extended to subsume miczo-ergonomic processes.

Linking Macro-Ergonomics and Exchange

A link between the two models can be made by assuming that all exchanges
must be mediated by a third party (Weick, 1969). At a pragmatic level this
assumption can be tested by asking, "What is the role of a leader or
supervisor?" The:r roles assign them responsibility over certain domai.ns.
They ray eitlltr establish procedures or make decisions when procedures are nut
available. Ii the prob.em is cutside of their domain, they can refer it to
others and the .<:rcle repeats. They act to mediate exchanges within their
domain.

The micro-ergonomic model can be tested in a similar manner by asking,
'What is the role of standards or procedures?' They guide the interaction.
The human factors ap;roach is used to establish procedures and machine
standards. In fact, the same rationale could be extended to standards imposed
on one machine interfacing with another. These concepts are represented in
Figure 1.

Figure 1.

Ma:ro-Ergonomic Exchange Model

1~

OR OR
M ACHINE F ACHINE

H~E DI AT IINIS ROLEj
.etc

Lea'Osr, = SOP Law,i
Mil-spec, etc.

This model suggests several facets that a manager must consider as either
a designer of a macro-ergonic exchange or as a particpant in the exchange.
First, one muzt consider control of the exchanqe within the assigned area of
responaib'llty. If the manager's role i! to design the exchange, then he or
she must decide if they can, in fact, design the control process. Control
decisions should be reliquished to others when art outside Lhýe manager's
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area of responsibility or when the rules have been established by e%:ternal
goveining bcdies.

Second, one must consider the processes used establlsh the exchange
performance. In circumstances where the performance can De judged according
to preexisting standards, those standards may be used. Determing the
availability of standards may not be easy since It may require ising expercs
or finding difficult to comprehend procedures. On the other hand, thE
alternative is to "reinvent-the-wheel" which is an expensive and time-
consuming process.

Third, one must consider the nature of the communication process. In
general, organizational theorists erpouze the benefits of using a rational
approach to communications. However, the problem may not have the factual
basis required to use this communication strategy. In this circumstance, the
strategy is inappropriate for tha problem. In other words, the decision maker
may fail to Ofit" the organizational process to the problen environment, which
may lead to lower performance.

The three components of the decision process associated with a maczzo-
ergonmic perspective are summarized in Table 1.

Table 1.

Macro-Erogomic Decision Processes

Domain of Internal External.
Decision Control

SEvaluation and Judgmental Intellectivi:
Decislon Making I r

Communication Narration Xrgument
Process

As shown In Table 1., the essentala feature of the exchange is origin of the
the control process.

Summary

Organizations exist as sets of exchanges guided by their mental maps and
maintained by high performance decisiýi making. Exchange provides a useful
model fcr integrating learning, decision making, communication, and
performance evaluation.
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".,. "Human Responses to Weightlessness

Orwyn Sampson, PhD
United States Air Force AcýIdemy

Abstract

An introduction to the phenomenon of weightlessness is presented in terms
of its cause and its effects on the human body. Following a discussion of
just what weightlessness iJ, its major physiological effects are reviewed.
These include: 1) altered body orientation stemming from ýhe removal of a
major source of sensory stimulation or the vestibular apparatus contained
within the inner ear; 2) body fluid shifts resulting in compensatory
cardiovascular system responses; and 3) changes in body composition,
especially muscle and bone, with prolonged exposure to weightlessness.
Each of these effects is discussed with the goal of understanding its
etiology. In addition, implications for human movement in space and on
earth are given.

WEIGHTLESSNESS

There is a common misunderstanding about weightlessness. We have developed
the notion that weightlessness and space go together, that people become
weightless whenever they go beyond the earth's atmosphere.

We have acquired this notion naturally. For years now, we have become
accustomed to seeing astronauts and cosmonauts "floating around" inside
their spacecraft once they achieve earth orbit. And, since the orbit,
altitude, usually 150 - J00 miles, is beyond our atmosphere, it is natural
to associate weightlessness with a lack of atmosphere; i.e., with space.
This a&ssociat.on is natural, but in fact, it is only coincidental.

According to Newton, every object in the universe attracts ever'y other
object. The amount of attraction that exists between two objects is
directly related to their masses and inversely related to the distance they
are from each other. Because gravity is universal, a state of absolute
weightlessness could exist only if you were present in an empty tmiverse.
And, since that is hardly feasible, our conception of weightlessness needs
to be adjusted. To understand it properly, we need a frame of reference.
To illustrate: on earth, we experience our mass as weight because the
earth pushes up on us opposing gravity's pull. if the earth suddenly gave
way, we would no longer experience our mass as weight because there would
be nothing to oppose the pull of gravity.

When space travelers appear to be weightless in orbit, as we havG just been
reminded, they are not free of gravity. Instead, tiey are falling. They
are still being attracted to the earth and are falling toward it, but
becamse they have a forward velocity (of some 17,000 mpL), they keep

=Izin it.. -nd,------tt-----------. alsLo falling, vnn it ;;8 a
frame of reference, they are indeed weightless. In other works, they are
weightless relative to their spacecraft.

Therefore, what we have come to regard as weightlessness is simply a state
of free fall in whioh our frame of reference is moving in the same
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direction and at the same speed we are. Thia being the case, it is now
"easier to ste that weightlessness has nothing to do with space per SE.
1pdes4-, we experience weightlessness within our atmosphere every time we
ar- free from support and are allowed to fall. When a pilot noses his
plane over after a gradual climb, or an elevator descends abruptly, we
ezperionce. weightlessness. The only difference is in the duration.
Because this is such a foundational concept, let us illustrate it another
way be considering an implausible situation.

Suppose we built a skyscraper 250 miles high. The person living in the
penthouse, to be sure, would require supplemental air to breathe because
our atmonphere does not support life much beyond about five miles
elevation. But. mark this, he or she would not be weightless! In fact,
their weight would be diminished by a mere 12%, and that not because of
space, but because they are now 250 miles further from the center of the
earth,

As we move out from the earth, our weight indeed diminishes. But, distance
from the earth is not the only factor: Ts penthouse dweller and the space
traveler are the same distance from earth, but one still h&s weight, the
other does not. The difference, of course, is accounted for by the fact
that the space traveler and his spacecraft are both falling.

To put this, hopefully, in even clearer perspective, here is a view of the
earth from the moon. Its diameter is 8,000 miles. The shuttle altitude is
250 miles. And, on an 8,000-mile scale, 250 miles is not very far out into
space. Clearly, these space travelers have not escaped the earth's pull of
gravity!

Wbhat, then, is the correct relationship between space and weight?
The short answer is that space facilitates free fall better than air does,
so it is easier to orbit in space than within our atmosphere. And, that is
the key. While it is possible to orbit within our atmosphere, air provides
so much resistance that the cot of achieving and maintaining a forward
velocitY of 17,000 mph would be astronomical (and I know it's a pun).
Conversely, in space, where there is practically no impedizent to movement,
speeds of that magnitude or greater, once achieved, can be maintained with
no adaitioa2 power.

With the advent of apace travel, mankind faces a radically new experience,
a longterm gravity-diminished existence.

As of the first of this year, more tnan 200 people have traveled beyond our
atmosphere with a collective experience of 21.4 manyears in space.

Eventually, uith the advent of space station and trips within and beyond
our solar system, the weightless experience will be extended perhaps
indefinitely.

Weightlessness is an exhilarating experience, but there are costs
associated with it.
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PHYSIOLOGICAL EFFECTS

Exposure to microgravity has three major effects on human bodies. These
include:

1. Changes in body-environment orientation (nervous system effects).
2. Changes in body fluid distribution (circulatory system effects).
3- Changes in body structure (primarily effects on muscle and bone).

Nervous System

A primary function of the nervous system is basic orientation--orientation
of your body with respect to your environment. Orientation involves both
sensory and response activities on your part. The primary sensory
mechanisms include: vision, the inner ear, and tomatosensory receptors
(including the kinesthetic sensors). The response activities include: eye
movement, cQhsng0 in head pcs3tion, and altered posture.

When the environment varies beyond certain limit3, the sensations can be
disorienting and may produce motion sickness. This occurs in a weightless
environment.

More than half of all space travelers get sick in microgravity. The
condition is labeled space motion sickness (SMS). SomiL of the symptoms
include nausea, headache, anorexia, and vomiting. SL: starts almost
iediateiy for some astronauts and can last up to four days.

A study of generic motion sickness reveals some interesting facts:
1. It is not limited to man. In fact, nearly every species exhibits

susceptibility Including horses, cows, monkeys, ctimpanzees, seals, various
kinds of birds, sheep, and cats. Even fish, under the right conditions,
exhibit motion sickness.

2. The only common characteristic of all the motions producing the
syndrome is varying acceleratiou to the head and one fact stands out:
Individuals not possessing a functioning vestibular labyrinth (e.g., some
deaf isutes) are not susceptible to motion sickness.

The vestibular labyrinth, or vestibular apparatus, is located in the inner
ear and is continuous with the structure responsible for hearing, the

Saembranous cochlea. It contains two types of senory receptors: otolith
organs which sense linear accelerations (including gravity); and,
semicircular canals which sense angular accelerations.

The otolith organs (viz, the utricle and saccule) art linear accelerometers
an4 provide the oentral nervous system with a vontinuous estimate of head
position with respect tc the upright. The semicircular canals are rotary
accelerometers and detect rotations in the three basic planes or reference.
Microgravity alters the activity of the otolith organs but not the
semicircular canals. This leadt to senory conflict and space mnotion
sickness.

Although the exact nature of SMS remains a mystery, it is not a permarent
condition and is treatable vith drugs and biofeedba-,k techniques.
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•.-Circu.atory..Syste-

Microgravitr bau tw, effects. One is an immediate effect of redistributed
body fluids resultIng from decreased hydrostatic pressure. This leads to

* thin UW and a puffy face. This hodward shift of fluids is interpreted
by th*e body as an Jncrease in blood volume. The circelatory system adapts
to thiS sensed *volume overload3 quickly. Within the first day or two, up
to two Litrs of excess body fluids are excreted and the number of red
-blood ce&ll is also reduced.

The seond effect ef microgravity is a longterm effect in which the heart
muscle atrophies and *ertain changes are seen in the blood which are
described collactiva.l as "spaceflight anemiau. Because of these char4ies,
th*Ar is increased likelihood of shock if heme-'rhage occurs. And, upon
reentry to a I-G environment, orthostatic tolerance is 3ignifican';ly
dim h R. Recovery may take days to weeks.

Mfaturos employed to counter tbe adverse effects of microgravity in the
ciroualatory system have taken a variety of forms and include:

1. Inflignt aerobic and strength trainiag exercises
* 2. Lower body negative pressure

3. Oral rehydratlon (within two hours of reentry)
-4. Drugs
5. ELirsones
6. And the use of anti-G suits postflight

Muscular Systes

Shortterm space flights do not impact muscles to a t-ignlficant
degre--there is a decrease in body weight buL this is mostly water. in
longter flights, both body water loss and negative nitrogen balance are

-- seen.

The loss in muscle occurs mainly in the lower extremitie3. In addition to
the loss of muscle mass, the muscles tend to Ispeed up". I other words,
ths atrophy appears to occur primarily in slow-twitch fiDers.

Muscle atrophy can be effectively countered by meant of exercise,
electrical atimulation, and h•ormones.

Skeleta! Systea

Osteopenia (literally, upoor bones") i a consistently reported
physiological response to spaceflight. It occurs because the oagoiag
processes of bone resorption exceed taose of bone formation.

SPaceflight osteopenia is acre severe than badrest osteopenia and may not
Lie completely reversible. Bedrest. osteooenia plateaus, but zpaceflight

more serious than post-menopauzal osteopenia. A r"lated factor in
osteoperda is muscle atmphy beceuse of the stress effect muscles have on
bones. Postflight therc x3 increased Ilkeliiood of' bone frxcture
and an increased likeli?'ood of kidney stone formation.
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Two tovouateasazurs have shown some benefit in retarding bone loss. These
4- 4-2,4de Wztrcie and diet, but osteopenia is not totally prevented or
&A-,.W- x u"r4, iag u ei•her countermeasure and it remains a serious effect of

k~-+' '+- .
VbA; does all. =3 mean for us? I think there are three major

1. Me has to do with moving oneself in a microgravity erviroment.
We use free body diagrams all the time to describe force and torque
,ff,"ts. In mierogravity, ve become "free bodies.

2. A second implication has to do with moving other objects in space.
this calls fto- a concentrated review of, and experience with, the physics

-. .of movement in terms of forces, centers of gravity, torques, mass, etC.
* 3. And a third implication has to do with training-program=; programs
an-. research for countering the adverse effects of weightlessness and
preparing space travalers for skilled, efficient movement in microgravity.
There i n nee4 for creative, innovative research in th-s area.
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.. . ... ender identity Among Air Force Female Aviators*

?-.ajor Karen 0. Dunivir, Ph.D.
USAF Academy

Abstract

- "is" article examines one facet of socialization of women
in the male-dominant world of flying by studying Air Force
female avlators' gender identity. According to the Bem Sex
Role Inventory, female aviators display more masculine and
androgynous identities than other women surveyed in both
Smi1.it•y and civilian studies. Furthermore, they are more
likely to shift toward masculine identities. Interestingly,
female aviators in Tactical Air Command (TAC), the predomi-
nantly male fighter command, display the greatest proportion

* of masculine identities. These findings suggest that female
aviators adopt more masculine identities and socially-

*-- desirable ma=culinie characterioties in order to succeed in
the male-dowinated world of flying.

M-ost gender studies of the workplace explain observed differencesbetween the sexes (e.g., behaviora or attitudes) by noting individual

differences between men and women (e.g., physiological or psychological
differences), or citing contextual factors (e.g., organizational structure or
socialization) as causes for the observed differences. kdditionally, studies
of military members have examined gender differences and role socialization
- does the masculine world of the military provide similar socialization

experiences for men and women (Moskos, 1985; Devilbiss, 1985)? Does the
military reflect a gender-pluralistic culture, or is there a dominant
masculine c-Ulture that pressures female members to adopt more masculine
attitudes, orientations, and identities? Gender is an important element in
shaping a person's self-image and social identity (Tischler et al., 1986).
Gender identity is culturally defined (i.e., 'appropriate" male and female
behaviors vary by cultures) and is learned through role socialization. It is
an acquired identity that changes over individuals' life cycles and cultural
contexts.

This article examines gender identity among Air Force female aviators --
those who work in the predominantly masculine world of flying. Analysis of
gender identity of women in masculine-dominant cultures may provide insight
into the relationship between organizational socialization and individual
adaptation. The military has been described as a distinct culture that
promotes masculine identities, attitudes and behaviors (Segal and Segal,
1983). Furthermore, aviation has historically been considered men's work
(Wood, 1982). However, m.litary women are born female (ascribed stsatus) and
develop appropriate gender identities. Therefore, conflict between
organizational and gender socialization may affect gender identity. Thus,
women may sacrifice their conventonal gender identity (i.e., femininity) for
a masculine identity that is reln-orced and rewarded in Lhe UWLa.ULiInE Worl. Of

* Views expressed in this paper are those of the author and may
not reflect those of the U.S. Air Force or the Air Force Academy.

71



the military. This pattern may be more pronounced for women who perform sex-
prescribed male work such as flying.

k common measure of gender identity is the Bem Sex Role inventory
(BS1i). Respondents characterize themerelves on culturalll desirable traits
which classify their sex-role (or gender) identity into cne of four
categories: rasculine, feminine, androgynous, and undifferentiated ("em,
1974). Those categorized as masculine see themselves as self-reliant,
independent, and athletic (culturally-defined masculine traits); those
classified as Leminine describe themselves as compassionate, loyal, and
understanding. Androgynous individuals describe themselves as having both
strong masculine and feminine identities. Undifferenriated persons are low
both On masculine and feminine scores -- there is no distinguishable pattern
of gender identity.

Androgyny is viewed as the most desirable profile because it depicts
persons who attribute both masculine and feminine traits to themselves (Bern,
1974; Cook, 1985). In short, androgynous persons have behavioral flexibility
to positively react to different situations. They can use masculine or
femiJnine characteristicz (e.g., be forceful or compassionate) as the situation
warrants - they do not feel constrained by rigid sex-role norms. Conversely,
undifferentiated persons have no well-defined gender identity. Indeed, some
research suggests thar. persons categorized androgynous and masculine tend to
be high on self-esteem compared to feminine or undifferentiated persons (Bem,
1977). Spenoe ano Helmreich (1978) describe a continuum from highest to
lowest self-esteem to be consistently associated with the four groups in this
order: androgynous, masculine, feminine, and undifferentiated.

Method

Data reported here are part of a larger study of female Air Force
aviators who are members of Women Military Aviators, Inc. (WMA). The
respondents completed a 14O-item questionnaire that included various
demographic and attitudinal questions. This study's sample (53 percent return
rate) includes 120 active-duty Air Force female aviators who represent
approximately 22 percent of the total population of Air Force female aviators.
Ideally, all Air Force female aviators should be surveyed; however, time and
cost constraints prohibited such a comprehensive study. Some may argue that
the sample may reflect unique attitudes of thcse who belong to WMA. However,
in my interaction with female aviators (both WMA members and nonmembers), 1
have found no unique profile specific to either group, Therefore, the sample
is assumed to represent Air Force female aviators in general. And
demographically, the respondents are diverse in terms of age, years of
service, military rank, and major comatnd (MAJCOM) affiliation.

Using the BSRi, two scores are calculated: masculinity and femininity.
Research consistently reports a median for both scales at approximately 4.9
(Hyde znd Rosenberg, 1980). As discussed earlier, individuals are classified
as masculine, feminine, androgynous, or undifferentiated. For example, if
one's masculinity and femininity scores (means) are above 4.9 (approximate
medians), the respondent scores "high" on both scales and is classified
androgynous; one who scores "low" on both scales is termed undifferentiatec.
Previous re cl- i'eCeals that the BRI iS a %tali, rplia½ neasure of wender
identity (Cook, 1985).
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Results

Table 1 presents cozrparative studies reporting 3SRI scores (this 5tudy's
data are listed on the top row). The overall mean scores of masculinity and
femininity for the surveyed Air Force female aviators are 5.5 and 4.9,
respectively. Using the accepted normative median scores of 4.9 for both
scales, Air Force female aviators do not have conventional gender identlties
(i.e., feminine ýa tr nti ies). Instead, they have more m.sculine and
androgy•nous ident-ties (42 and 45 percent, respectively). Conversely, few
female aviators have feminine identities (10 percent) which sharply contrasts
with studies of nonmilitary women (34 to 52 percent).

"TABLE 4

PERCENT DISTRTRUTION OF WOMEN 1N SEX-ROLE CATEGORIES

N = Undifferentiated Feminine Masculine Ardrogynou•

BSRIa 120 3% 10% 42% 45%

BSR1b 35 6% 8% 26% 60%

BSRIc 290 20% 34% !6% 29%

BSRId 369 19% 247% 10% 24%

BSRIe 165 13% 52% 15% 20%

BSRIf 85 15% 49% 14% 21%

Sources:
a Dunivin, 1990 (Air Force female aviators)
b Dunivin, 1988 (Air Force female officers)
c Bem, 1977 (male and female college students)
d Hoffman and Fidel!, 1979 (adult women, age 20-59)
e Hyde and Phillis, 1979 (males and females, age 13-85)
f DeFleur and Warner, 1987 (Air Force Academy female cadets)

Notes:
1. Percentages are computed by rcws.
2. Percentages may not add to 100% because of rouncing.

Most striking are the differences in percentages for the masculine and
Fo, -... percent . . f•o',-,i aviators surveyed have

masculine identities, compared to the other studies (except DunivIn, 1988)
which range from 10 to 16 percent. Moreover, 45 percent of the women have
androgynous Identities, again:r higherr than the onm.litarv samples.
Cumulatively, 87 percent of the surveyed women eaave masculine or androgynous
identities, compared to the other sammpies kexceu; ýI-nivin, 1980) --,here the two
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identities only account for 34 to 45 percent of the sample a startling
difference.

Caoparing two similar populations (i.e., Air Force femýale officers
i anivin, 1988i and these aviators), there are similarities and differences.
LThe median scores are similar (Dunivin P9881 reported medians of r.6
"masculinity; 5.05 fermininity). Likewise, the percentages are similar for the
combined categories of masculine and androgynous identities. However, female
aviators have more masculine identities (42 percent) than hir Force female
officers (26 percent). This difference suggests a shift toward more masculine
identities for female aviators than female officers in general.

-Examiring gender identity among the various subgroups, there are few
discernible pa'Lterns. Factors such as military rank, age, cormnission source,
marital status, and career intentions show no distinct patterns. However, one
pattern appears. Female aviators in MAC and SAC have a balance between
masculine identities (38 percent and 30 percent, respectively) and androgynous
identities (52 percent and 54 percent, respectively). However, 80 percent of
the surveyed female aviators ir TAC have masculine identities and none have
feminine o- undifferentiated identities. This pattern may suggest that
military women in the most masculine culture of TAC's fighter world adopt
almost exclusively masculine identities.

Discussion

When examining BSRI scores in the different studies (Table 1), some
differences may be attributed to the diverse populations of the studies. For
example, two studies use college students as subjects, a rather specialized
segment of a society's population. Still, the findings suggest some important
differences with alternate plausible explanations. First, none of the studies
(except Dunivin, 1988) measure professional career women's gender identity.
For the most part, career women in management positions (including Air Force
female aviators) work in an organizational culture in which leadership,
assertiveness, and other male-attributed qualities are viewed as positive
traits. It is plausible that women in such work environments adopt more
masculine iden~-itties and socially-desirable masculine characteristics in order
to succeed as leaders or aviators. However, some women have strong feminine
identities (developed over years of gender role socialization); therefore,
they adopt more androgynous identities.

A second point is that this study includes only female aviators who
remain in the Air Force. The rigors of a military lifestyle may have driven
out women with lower self-esteem (as associated with feminine and
undifferentiated gender identities). Furthermore, the military environment
promotes masculine behaviors and attitudes, conducive to women with masculine
or androgynous identities versus feminine or undifferentiated identities. It
may be argued as well that some women with high self-esteem (as associated
with masculine and androgynous gender identities) may have separated from the
Air Force after they experienced sexism, career disappointments, or family
conflicts. However, we can only survey the female aviators who remain in the
Air Force.

A third explarationr may be that the military and aviation attracts women
with unconventional gender identities. Women who choose flying as an
occupation may be more WZsculine in their orientations and interests.
However, without longitudinal data (i.e., a measure of women's gender identity
before their entry and during their stay in the Air Force). there is no way to
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-dte-rmine if women nave mroe masculine or anarogynous aentities pricr to
-m~li~ry acaiain

A f.orth interpretation m.ay be that fe•Ie aviators itay efe, ie ar-atrs ,.- tlt• y have
strrcger feminine Identities, but alter their gender identities to ccnform to
masacul ne culture, espeoially in the flying world. If genier-role
30cialization is a lifelong process, gender identity can change. wo previous
studies may support this assertion. DeFleur and Warner (1987) found that 49
percent of USAFA femal~e cadets had feminine identities. Some of these women
became officers and aviators and may be participants in this study. In
omparing this study with. DeFleur and Warner, there appears to be a shift fron
feminine identities toward ma.cuiine and androgynoas identities for female
officers, and more masculire identities for female aviators. Furthermore, in
comparing Bunivin (1988) and this study, there appears to be a transition from
androgynous identities of female officers to masculine identities for fe.--ale
aviators. It is plausible that as female aviators adjust to the flying wcrld
they adopt a more masculine identity which is fostered among aviators. Again,
ordy longitudinal data can determine whether women change their gender during
their military careers.

Conclusions

in comparison to women in general, Air Force female aviators have
nontraditi.onal gender identities. However, the flying world promotes
masculinitý,', and the women may acquir-e a masculine identity or blend their
gerder identity to adopz an androgynous identity in order to succLed.
Consequently, the women place less importance on their feminine identity in
order to survive and thrive in a masculine culture.

These patterns make sense if we recognize that workers (male or female)
are so.-alized to accept the organization's values and standards. If the
military primarily promotes masculine values, behaviors and attitudes, female
members must adopt such values and standards in order to work and build
successful careers.

However, there remains the question whether womer should adjust to the
Air Force's male world, particularly in aviation. Or should the culture
reflect its pluralistic composition? Some contend that the culture should
reflect the organization's purposes, not its racial, sex, or social
Qomposition. Others argue that women should not have to become like men in
order to be accorded the privileges of the eale world. instead, there should
be greater recognition for women's values, cultures, and forms of behavior,
all of which contribute to our nation's defense. This difference in opinion
will continue to make the integration of women into the military a problematic
process.
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Demographic and Attitudinal Correlates
of Women's Role in the Military

Michael D. Matthews
Drury College

Charles N. Weaver
St. Mary's University

Abstract

This paper presents data on American's attitudes toward
women's roles in the military as a function of several variables.
The data for this study come from the 1982 General Social Surveys,
conducted by the National Opinion Research Center. The criterion
"variable required respondents to indicate whether women "should"
or "should not" serve in the following military jobs: nurse in a
combat zone, typist in the Pentagon, commander of a military
installation, truck mechanic, jet transport pilot, jet fighter
pilot, anti-aircraft gunner in the United States, hand-to-hand
combat soldier, and crew member on a combat ship. Four predictor
variables were examined: age, occupation, perceived relative
financial standing, and education. In general, the results
indicated that younger, more highly educated respondents who are
employed in white collar jobs and perceive themselves to be above
average in financial standing were signficantly more supportive of
women's participation in all military roles examined. These effects
were most pronounced for nontraditional jobs such as jet fighter
pilot and band-to-hand combat soldier. Implications for the future
role of women in the all volunteer force or a draft-based force
are discussed and policy ramifications examined.

During the recent invasion of Panama, Army CAptain Linda Bray became the
first woman to lead troops into modern combat. This action was widely
reported by the media including an interview with Captain Bray on NBC's Today
program, and coverage in major papers and news magazines. As pointed out in
Time magazine (January 15, 1990, p. 29) the actions of Bray's platoon
"rekindled a debate over whether women should be on the firing line."

One factor which bears on the integration of women into military roles
concerns public attitudes toward such integration. If Americans express a
favorable attitude toward women assuming combat roles, for example, political
barriers to their full integration are lowered. Davis, Lauby, and Sheatslzy
(1983), examining national survey data which addressed this question,
concluded that "Americans are not for total equality oi the sexes in the
military," but are in favor of a greater participation of women in the
military than may be generally recognized. Matthews, Melton, & Weaver ('988)
analyzed the same data base by Davis et al. (1983) and found that the
attitudes of Americans toward women's roles in the military are significantly
affected by the respondent's race and gender, with women being more
supportive of women's participation in diverse and nontraditional roles than
men, and blacks being generally less supportive of women's participation in
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- _ any military role than whites.

The purpose of the current study was to further examine the attit-ides
of Americans toward women's roles in the military as a function of other
demographic and attitudinal variables. More specifically, the current study
examined support for women's participation in military roles as a function
of age, education, perceived relative financial standing, and occupation.
The data base that was used in the earlier study by Matthews et al. (1988)
was also used in the current study.

Method

Responses from 1844 participants in the 1982 General Social Survey (GSS)
conducted by the National Opinion Research Center provided the data base for
the current study. The GSS involves face-to-face interviews of a national
sample of United States citizens age 18 and over. Respondents are selected
randomly, and the sample is stratified to insure representative sampling of
major demographic groups. The GSS poses over 300 questions to each
respondent on a wide variety of topics.

In the 1932 GSS, respondents were asked to indicate whether a woman
"-"should" or "should not" be allowed to serve in the following military roles:
nurse in combat zone, typist in the Pentagon, commander of a military
installation, truck mechanic, jet transport pilot, jet fighter pilot, anti-
aircraft gunner in the United States, hand-to-hand combat soldier, and crew
member on a combat ship. These jobs provide a mix of traditional and
nontraditional roles for women in the military.

Responses to these questions were crosstabulated with (1) the
• espondent's age (18-29, 20-49, and 50-89), occupation (white collar or blue
collar), education level (less than high school, high school, or greater than
high school), and perceived relative financial standing (lower than average,
average, or higher than average). Estimates of startstical signif.icance were
made using Chi Square, and an alpha levei of .05 was selected.

Results and Discussion

The main findings of the study are summarized in Table 1, whicn shows
the percentage of respondents who indicated that women "should" be allowed
to serve in each of nine military roles as a function of each of the
predictor variables. With respect to respondent's education level, a clear
trend toward favorable attitudes toward women's full participation in all
military roles was found as education level rose. Respondents with less
than a high school education uniformly showed the least support, ranging
from 25.5 percent who indicated that women should serve in hand-to-hand
combat roles, to 91.3 percent supporting women serving as typists in the
Pentagon. Similarly, respondents with more than a high school education
showed the strongest support, ranging from 41.9 percent who indicated women
should serve in hand-to-hand combat, to 98.8 percent favoring women serving

statistical significance.
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Substantial and consistent findings were also observed as a function ot
occupation. White collar workers clearly were more supportive of women
serving in all roles examined. Again, all comnarisons were statistically
significant.

With respect to age, younger respondents proved to be more supportive of
women's involvement in military roles than older people. As a rule, small
differences were noted between respondents 18-29 and 30-49 years of age.
However, in comparison to the responses of older (age 50-89) respondents,
large differences were found, especially for nontraditional roles. For
instance, only 20.7 respondents age 50 or older favored women's
participation in hand-to-hand combat, compared to 42.8 and 40.6 percent for
those ages 18-29 and 30-49, respectively. Among these comparisons,
significant differences werL found for all roles except for nurse in a combat
zone.

Finally, the relationship between perceived relative financial standing
and attitude toward women's roles in the military showed a consistent pattern
of more favorable responses with increasing level of financial standing.
This held trje for each role considered except for hand-to-hand combat
soldier, where no significant differences were found as a function of
perceived financial standing. All other comparisons were statistically
significant.

One aspect of the findings from this study which are not presented in
Table I due to space restrictions is that very few respondents were unsure
of their opinions on these questions. Of 99 comparisons made, in no case
did more than 8 percent of the sample indicate "not sure," and in 92 of
the comparisons the percentage of "not sure" responses was less than 5
percent. This held true even for nontraditional roles, such as hand-to-hand
combat soldier, crew member on a combat ship, and jet fighter pilot.
Apparently, most Americans have a firm opinion on these questions.

It is also interesting to note that the least support was given for the
role of hand-to-hand combat soldier, with only 33.4 percent of respondents
overall favoring wcmen's participation in this role. The lack of support
shown by the public for this role is surprising given that the majority of
respondents favored women's participation in other combat and combat-
related roles. For example, the overall percentage of respondents indicating
that women should participate in the roles of crew member on combat ship,
air defense gunner, and jet fighter pilot were 54.0, 54.2, and 58.7
respectively. For nurse in a combat zone and jet transport pilot, both of
which are jobs that may be extremely dangerous in modern warfare, the
overall approval rates were 90.8 and 68.7 percent, respectively. One
wonders if Americans have an accurate view of the nature of the perils of
modern warfare, given the responses of the subjects of this study.

One interpretation of the results is that Americans base their opinion
on raw physical requirements of various roles, and in terms of direct
contact with the enemy. Thus, the role of hand-to-haud combat soldier is
viewed as inappropriate for women by a majorLty of Americans. In contrast,
the-role of fighter pilot, which may be equally dangerous, is viewed as
more appropriate for women because of less direct (face-to-face) contact
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with the enemy and lesser physical demands placed on the pilot of modern
aircraft. Consistent with this analysis, the role of typist in the
Pentagon received the greatest approval by the respondents. It is also a
1:vw demanding job physically and is a great distance from enemy personnel.

One other dimension of the current data requires comment. The role of
military commander received mixed support. Overall, 56.0 percent of
respondents indicated that women should be in command of a military
installation. This figure compares to those of some combat roles, such as
fighter pilot. This is, of course, a nontraditional role for a woman in
our society. Because support for this role was the same or smaller than
other combat-related roles (e.g., nurse in a combat zone), it is possible
that mere danger to the woman from the enemy does not explain all of the
findings. One might hypothesize that the greater the deviation of a role
from cultural stereotypes, the less the support for it. So. protective
paternalism may not be the only factor in interpreting the results found

* in this study.

It is clear from the current data that a number of variables modified
the re3pondent's attitudes towards women's roles in the military.
Education, age, occupation and perceived financial standing (and presumably
other v2.riables) affect how one views this issue. Information of this sort
shoudl be of value to policy makers and planners in building support for
changes in personnel policy relating to women's roles in the military.
"They also have implications for recruiting and human resource projections.
If, for example, the applicant pool for the Army is heavily represented by
poor, relatively uneducated persons from blue collar backgrounds, tLn a
change in Army policy regarding utilization of women in combat roles might
impact recruiting. A woman interested in joining the Army might decide
not to apply if she felt likely to be placed into a role that she and her
friends and family feel is inappropriate for women. The possible effects
of policy changes on recruitment need to be examined systematically.

Returning to the case of Captain Bray, one would conclude from the
current study that the majority of Americans favor an expansion of
military roles open to her and other women, but are not at this point

* ready to accept women in hand-to-hand combat actions. The dynamics behind
these attitudes are worthy of in-depth and systematic examination, and the
ramifications of future policy changes must be explored in light of
effects they may have on other military programs and operations.
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.Modifying the USAFA BCT Program to
Reduce Gender Discrimination Among Basic Cadets

Cynthia A. Wright

"in leadership, there appears to be a continuing
relationship between physical performance and leadership
ratings for women...Wcmen who do not perforn well on
physical performance measures typically receive lower
ratings in leadership by the men."

-- Kaj Jerome Adams, 1979

Abstract

The Basic Cadet Training program (BCT) is designed
to teach military skills and discipline, strengthen
leadership and followership skills, develop physical
fitness, and foster a spirit of teamwork and comraderie
wh~le enhancing self-confidence. In order to accomp-
lien all of these objectives, the program must be
physically strenuous as well as mentally challenging,
and yet be well within the abilities of most individ-
uals so that all can have a reasonable expectation of
being able to excel through their own efforts. As it
is presently administered, the USAFA BCT program
seriously hinders the development of leadership skills,
teamwork, and self-confidence in female basic cadets
because of its overemphasis on specific physical
activities which do not allow recognition of overall
physical conditioning or mental aptitude. Modifica-
tions of the BCT conditioning and intramural programs
and the addition of more non-physical evaluations and
activities are recommended in order to lessen the
gender bias that currently exists at USAFA.

When, on the first day of basic training, cadets find
themselves rather dramatically separated from their civilian
lives and relationships, they immediately begin to replace
those ties by establishing their social place in the
unfamiliar environment. Their evaluations of one another in
the first couple of weeks have a considerable effect on
their lasting imp.*essions of~ relative leadership poten-tial.
and of each ind-vidual's ability to contribute to the
effectiveness of -:he unit as a whole. Although much of the
training is necessarily physical, it tends to focus very
narrowly on thosa, activities in which most men, with their
generally greater size and upper-body strength, are
inherently more adept than the majority of wonen As
indicated in Adams' statement abcve, based on his
observations of male and female cadets at West Point, tne
females' perceived leadership abilities are considerably
decreased by their general inability to perform as wall as
their male peers on these few exercises, especially running.
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I.
The emphasis on skills in whicb females typically do

not excel creates a general image of women as liabilities,
rather than assets, to any group or team. According to

Priest, Prince, Rhone, and Vitters (1977), 'Relatively few
women, not more than 74, exceed the male thirty-third
percentile standard. This means there is little overlap in
height, weight, or physical aptitude measures of the
genders." Despite the fact that an average woman's
inability to match a particular physical feat performed by
an average man is not necessarily an indication of her
relative fitness, "a large minority of men...want equal
treatment with no exceptions" (Priest, et al., 1977). This
attitude fosters the emergence of an informal leadership
heirarchy based almost exclusively on physical aptitude in
activities at which men typically excel.

Greeno (1989) argues that, in education, individuals'
personal epistemologies reflect norms (such as the bases for
determining leadership potential). These normative
perceptions i4n turn profoundly affect group members'
aquisition of skills. The establishment of leadership roles
during BCT is based partially on the traditional gender
roles predominent in the backgrounds of many cadets,
especially males-- women at USAFA are less likely to reflect
traditional sex-role socialization, since attending a
military academy is genezally considered to be inconsistent
with expected "feminine" behavior. The insistence on
physical performance as the primary indicator of overall
leadership ability creates an environment in wbich men will
naturally be more likely than women to achieve traditionally
masculine leadership roles. Women who conform to the
imposed norms out of a need to belong to the group are less
inclined to seek out opportunities for leadership because
doing so would force them to act contrary to the
expectations of their predominently-male peers.

The male basics' initial perceptions of women as
generally inferior because of their physical aptitude often
carry over inappropriately to the fourtholass year, in which
athletic performance should be largely replaced by academic
and military performance as the criteria for leadership.
This perceptual set, based on first impressions, may prevent
female cadets from being able to adequately establish
themselves as equally contributive members of their unit
even if they excel in all non-physical aspects of training
during the academic year. The lack of recognition for their
leadership abilities as measured by academic or military
performance is damaging not only to the women's self-esteem,
but also to the overall effectiveness and comraderie of the
group or squadron as well.

In order to provide for a greater equality of treatment
both during and after CC moairications should be made to
the training program which allow cadets to compete in non-
gender-specific activities. The first recommended change is
the elimination of the morning physical conditioning (PC)
run. According to Adams (1979), "Women continue tc falJ. out
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of the runs in greeter numbers than do the men in Cadet
Basic Training." This tendency still manifests itself
today. Not only are most female cadets at a severe
disadvantage in an activity which is largely affected by
height (and corresponding length of leg), but more females
suffer running-related injuries than dc men because of the
additional stress placed on knees and ankles by wider hips.
Females comprised only 10% to 12.5% percent of their
respective incoming classes from 1987 to 1989, yet
statistics from the USAFA Cadet Clinic indicate that 32.6%
of the leg, knee, and ankle injuries reported by basic
cadets during those years were experienced by women.

Another area in which modifications could be made is
daily intramurals. Since BCT intramurals are designed to
promote leadership in a team format as well as promote
physical conditioning, the program should be reevaluated in
terms of creating equal opportunities for women, and men
with less athletic prowess, to excel. Priest (1977)
suggests that "intramural competition could serve such a
purpose Ldeveloping more positive conditions for intergroup
contact] if it were organized to emphasize skills in which
women are the equal of men." Since there are few athletic
events in which women and men are equally proficient, one
solution would be the impicmentation of a rotating schedule
in which elements or flights would participate in a
different sport every week. Currently, intramural teams are
chosen at the beginning of BCT for such team sports as
flickerball and basketball. These teams remain constant,
and compete in their sport every afternoon during the first
three weeks of BCT. A rotating schedule would allow the
elements or flights to participate, either as a team or
simply a group, in several different activities, such as the
usual team sports, aerobic workouts, cross country,
swimming, etc.

Although men would continue to excel in certain areas,
the addition of activities in -hich women are traditionally
more adept (such as aerobics), and in which neither gender
necessarily has an advantage (such aL swimming or
volleyball), would allow recogniticn of more diverse
physical skills than those allowed by the present program.
This has the double advantage of promoting teamwork among
the group, since elements or flights would not be split
among different teams, and of continuing to ailow individual
leaders to emerge in each athletic endeavor.

Adams' (1979) recommendations suggest a final
modification to the physical training environment, focused
on the cadre, rather than on the basic cadets themselves:

More time needs to be set aside in the cadet cadre
preparaLion traiLing to allu* the ýadetz to learn
more about the physiological differences which account
for physical performance differences between men and
women during summer training...The leadership program
should devote one session to explain that physical
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performance, especially run exercises, is nct tne only
measure of a cadet's ability to lead.

In order to deem;hasize the powerful informal o
which recognizes only physical standards of leadership, a
corresponding increase in mental and military evaluaticns
should be implemented. Priest, et al. (1977), point 4ut
that "women cadets tend to have achieved greater rank in
high school academic subjects than men cadets. Without a
"job analysis' which justifies a preference for certain
traits in...graduates, there is no logical basis for

preferring physical aptitude over mental aptitude in a
candidate." The generally greater military and academic
acachievements by women are substantiated by the USAFA Office
of Institutional Research (1988), which notes that there has
consistently been a greater percentage of first-class women
than men on the Dean's, Commandant's, and Superintendent's
lists. With this evidence of non-athletic aptitudes in
mind, another possible modification would be the
restructuring of BCT Field Day to more closely correspond to
the Sweepstakes event in Recognition training at the end of
the fourthclass year. Whereas Field Day incorporates only
athletic contests, Sweepstakes focuses on the accomplishment
by small groups of various "obstacles," which may focus on
either physical challenges or military knowledge. A
"combination of the two measures would result in a day of
general Competition in sports, BCT knowledge from Contrails,
and military drill, all of which are significant parts of
basic training. Such squadron competition would place equal
responsibility for winning or losing upon those who excel
physically, mentally, and militarily.

A means of discovering and developing the various non-
physical leaders prior to the actual Field Day competition
might include constant competitions within the squadrons in
every area of military training. The top performers in each
area, such as memorizing quotes and knowledge, shoe-shining,
bed-making, or rifle drill would train several of their
peers who are moderately skilled in the same area. Each
team would then he responsible for tutoring the rest of
their classmates in their area of specialization during
element leader blocks. Not only would such a program
increase the overall skill levels within the squadron, but
it would also help increase teamwork, develop leadership
skills, and promote class unity in terms of the entire group
being responsible for each member.

As the nature of warfare continues to shift toward
reliance on technological weaponry, rather than the
traditional hand-to-hand combat, the potential for
significant contributions by women, edpecially as Memberi o0!
heterogeneous problem-solving groups, will increase
dramatically. If sexism is to be reduced throughout the
cadet wing and the Air Force in order to best utilize women
as a vital resource, the process must start with the BCT
cadre and with the basic cadets. Because many cadets,
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especialny zales, come from families with traditional values
_n terms cf gender roles, and becauae their init1ial

impressions of their peers frecuentiy affect future
evaluations of individual leadership potential--
particularly that of women-- basic cadets' initial training
should stress non-gender specific aptitudes in as many
different areas as possible during their indoctrination into
a military career.
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-Motion Sickne=s Prevention:
A Course of Instruction in Cognitive-Behavioral Cournseling1
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Abstract

This paper concerns the evaluation of a program of instruction aimed
at training individuals to counsel clients who are prone to motioa
sickness. Unselected volunteers were offered a course of instruction
reviewing the cognitive-behavioral approach to help personnel tolerate
motion environments without developing motion sickness. The methods
of presentation, content and assessment of know*ledge gained are
described. Eleven participants of that course were subsequently
available to independently counsel clients who were prone to motion
sickness, using the cognitive-behavioral approazh with the aid of
reinforcement by visually-induced apparent motion. The clients were
pre- and posttested by an independent observer using tolerance and
motion response as the dependent variables. These test scores were
compared to previous data obtained with clients who had received
counseling from an experienced counselor, or had received no such
counseling. The results indicated that the newly trained counselor's
clients showed significantly increased pre- to posttest tolerance to
the motion stimulus, although they did not benefit as much as clients
trained by the experienced counselor. In addition, however, the
trainee's clients exhibited as much benefit, in terms of posttest
symptomatology as did those of the experienced counselor. These data
are taken as strong support for the feasibility of training counselors
to employ this method of alleviating moation sickness.

The term motion sickness refers to a cluster of signs and symptoms
observed in individuals during or shortly after experiences in some motion
environments. The etiology of this syndrome has been the foc-us of numerous
reports (Money, 1970; Reason & Brand, 1975; Muir, 1983; Bensou, 1984) an.-: is
generally considered to be associated with disorientation which results iroa
the inability of the human sensory apparatus to contend with motion
environments provided by modern transportation. More specifically, it is felt
that motion sickness comes about because of a mismatch in the ser.nsory inputs
during motion (Benson, 1984; Oman, 1982; Reason, 1978; Reason & Brand. 1975).
Any disruption of the natural correlation of these inputs, or the internal
dynamic model, results in the syndrome of autonomic responses commonly
described as motion sickness.

I The opinions and interpretations contained herein are those of the
authors and do not necessarily reflect the vicws, policies, or endorsements of
the Department of the Navy or any other government agency.
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The incidence of motion rickress is difficult to determine, since it
depends on the strength, characteristics, duration of motion stimuli and the
individual's previous experiences with motion. Some vestibular physiologists
contend that motion sickness is reflexive and occurs in all normal clients
given a provocative enough motion environment. But it is also clear that some
individuals are more -usceptible to the effects of motion than others. One
recent view suggests that some of the individual differences derive from
attitudes and expectations about motion environments formed from previous
experiences in motion laden settings. It is felt that anticipatory fears
regarding motion environments serve to exacerbate the reflexive response to
disorienting motion and render the individual more prone to motion sickness.
If this view is correct, it suggests that one approach to the treatment of
motion sickness might include cognitive internention.

In a recent series of investigations (Dobie et al.,1987; Dobie et al.,
1989), Dobie and coworkers have investigated various forms of treatment aimed
at increasing tolerance to motion or apparent motion experiences. The results
of these studies indicated that the most beneficial treatment involved
counseling which sought to increase an individual's confidence in their
ability to tolerate disorientation during motion, coupled with controlled
exposure to such motion to reinforce those beliefs. Since previous
experiments have involved only one counselor, a concern has been whether or
not these treatment procedures are efficacious in the hands of other
individuals. The focus of the present study was to develop a course of
instruction which provides counseling expertise and to field-test the results
of such instruction with clients prone to motion sickness.

Method

Trainees

Thirteen individuals, ten civilians and three Navy personnel were
enrolled in a 12 session course of instruction on motion sickness prevention.
This included information on the signs and symptoms of motion sickness,
etiology, treatment, and prevention. They were asked to read Benson's review
article and a series of articles concerned with the cognitive-behavioral
method of training tolerance to motion environments (see references). This
approach points out that in addition to the normal disorientation and anxiety
experienced in some motion environments, the individual approaches such
activities with attitudes, memories and past experiences associated with
similar motion environments. These anticipatory fear reactions can exacerbate
or amplify arousal leading to increased susceptibility to motion sickness.
The aim of cognitive-behavioral therapy is to help the client understand this
and to build confidence in the belief that alleviating the negative cognitive
overlay will allow them to tolerate motion environments. Such confidence can
be strengthened by controlled, incremental, exposures to disorienting motion
or pseudo-motion environments. The theoretical and experimental support for
the feasibility of this method was discussed and specific case histories were
reviewed. A fifty item multiple choice examination was administered in the
last session. Grades ranged from 66 to 96 % correct with a mean of 85.5 %
and a standard deviation of 7.7 %.
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All, potential clients wiere asked to fill out a motion history
questionnaire aud a medical history questionnaire On. the basis of this

iýnrzation, clients with a histor-y of motion sickness and no medical problems
-were asked to* undergo pretesting as described below. Those clients who's
pret-st tolerance sccor was less than 8 min. were selected and assirgned to
cunsel'nrs. They ranged In age from 17 to 53 years; 2 were male and 18 were
female. Clients wdere always: assigned to a counselor whom they had not
previously mo.t. N!iie of the eleven counselors were assigned two clients and
the two remain~irg counselors were assigned only one. Thus, twenty clients
were treated by the eleven counselors.

Aozrtr'

~lalrance to visually- induced apparent motiorn was used as a dependent
measure and a~s a means to reir..force client's confidence regarding their
ability to tolerste 4disorientat~ion. The device was a circular drum five feet
in diameter and fcur feet in height vith a mirrored ceiling. The inner
surface of the drum wias lined witli alternating black and white vertical
stripes, --ix inches wide. Clients aat in a stationary chair while the drum
rotated arw-And them at 10 rpm. Vith appropriate fixation the entire visual
fielld w~as xtizulat:ed and rotation cf the drum produced -a compelling illusion
of circular stlf-motion.

Prior to treatment, all clients completsd a current physical status
report and, beforfi and after stimulation, a symptom zhecklist. During pretest,
clients were instructed to indicate, using a button press, when they first
noticed identifiable motion siclmess responaea, at uhich time the stimulation
would cca-ae, Twenty minutes was seL as tha 'Limit for tolerance. All clients
were pre- and posttested by the sae experimenter who was not one of the
counselor candidates. The posttest was identical to the pretest. All
couns elors were instructed to eW!,oy cognitive-behavioral counseling over ten
sessions. They were invited to seek clarification, from the experienced
counselor or the principal investigator, if they had any questions as to the
procedures to be employed. No assistance, however, would be provided during a
4counseling session.

RESULTS

Measures of pre- and Post treatment tolerance arnd symptomatology were
tabled for the twenty clients in the prusent study, together with eighteen,
clients previously treated by the experienced counselor and eleven ncn-tre"Led
control clients. Each measure was z'ubmitted tc a two factor, niixud analysis
of variance design. Subsequent paired comparisora xtere perforzeý.` with Newman~-
Keuls' tests. Significance leva~z were set: dt p < 0.01 for all effocts.

The mean, tolerance scores a.- % u~Lc of p're-po~ttectirig for all t1hree
grUP of .~~nsarpr z tý7. Flziurý _. It ii; _-pzi-ar tjhe Cti ý
tolerance of both the instiuctoir'a and the trainee's Uiez~ts incr!,ased
consciderably re2ati%-e to the mezu- toic-ranoe of tht coriurol group. Howev-or,
tb~e instructor's cliCflLs stiovd ge~troýer beriefits than tse Cif thtý Ltzinez_.

-- --- - -- - -- 
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Significant main effects for groups and prepost were obtained. A signiticant
groups by prepost interaction was also obtained. The pretest tolerance scores
were not significantly different, nor were the pre- and posttest scores for
the control group. All other paired comparisons were significant.

20 12  FV~
0
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S~Figures 1 and 2. Mean tolerance (left) and symptomatology (right)
scores as a function of pre- and posttestiri8 for clients treated by

S~instructor and trainees, together with untreated control subjects.

__ The mean symptomatology score was obtained by summing the difference in
symptoms before and after each pre- and posttest for each individual, to
obtain a composite score for each test. The mean symptomatology scores as a
function of pre- and posttesting for all three groups are presented in Figure
2. It is apparent that all three groups exhibited a decline in symptoms, but
the treated groups shoved a greater decline tha~n did the controls. A
significant main effect for prepost, but not for groups was found. A
significant groups by prepost interaction was also obtained. The mean pretest
symptomarology scores were not significantly different, nor were the pre- and
postcest means for the control group. Significant pro-post mean differences
were obtained for each treated group, and the trainee group's posttest was
significantly below that of the other two grou.ps. On posttesc the instructor
group's meant was not significantly different from the control (probably due to

; a poor sampling break obtained at pretest).

DISCUSSION

_• These results clearly support the feasibility of the counseling program
and offer further support for cognitive-behavioral training as a viable method
to manage motion sickness. Although these data are impressive, numerous
factors should be considered sn the future implementation of counselor

otraining. In the presfnt investigation, we madt no attempt to select trainees

fucciordn tofpe any pr stcrtertia. Thur our thrainigrop r proeawsene inFgr

ccnservative test of the notion that such skills can be taught. It could be
expected that the inclusion of numerou selection criteria would lead to even

gore efficacious training. It might be useful tc explore various standardited
signiicaf grops •! ,a t'intdera clti was alhveseo t as selection critesia.It is our impression that an assessment of pdtentihl trainee's confidences

interpeisonal skill, maturity, intelligence, persuasivOness and optimism aru

all importheset. rhile standardized tests of such abiltty may not be available,
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r i faasJ.ble to assume that these characteristics can be assessec by
iaterve

-hi2le the present course content and method of instruction appear
adequate, some modifications might prove beneficial. Some trainees suggested
that it might be helpful to view video tapes from actual counselor sessions.
We recouuend that this be considered for inclusion. We used a conventional
lecture format, but it might be that the material could be covered equally
well with program instructional media. Thus, self-study programs in the form

*: - of programed texts or computer based, interactive programs should be
considered. It may be that group discussions lead by an experienced counselor
would be a useful adjunct to any mode of instruction. Finally, it is highly

* reaoumended that a period of supervised counseling be added to the future
* implementation of these training efforts.

".• In the present investigation, we used visually-induced apparent motion
exposure during counseling to reinforce subject confidence in their ability to
cope with disorienting environments, but the apparatus to produce such
experience may not be readily available. We are presently exploring the
possibility of using other modes of motion to produce disorientation (e.g.
active bodily rotation), which may prove more economical. In conclusion, it
is apparent that considerable counseling skill can be imparted to
inexperienced trainees and and these individuals can help personnel learn to
tolerate provocative motion stimuli. This has important implications for both
military and civilian populations - on the ground, in the air or at sea.
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Abstract

This paper outlines an investigation of the relationship of behaviors exhibited in a
pre-flight brief with subsequent performance in a mission simulator. Seven
helicopter crews were evaluated on their Mission Analysis, Assertiveess, Flexibility,
Situational Awaress, Leadership, Decision MaLkig, and Communication, during

---- the:. preflight brief and subwuent flighL Operational behavi= ratings ,were also made
for the simulated flight Leadership pre-flight briefing behaviors were found to be
related to Operational ratings and to the Leadership behaviors observed during
simulated flight. Decision Making behaviors displayed during the pre-flight brief
were positively correlated with Decision Making behaviors exhibited during
simulated flight.

Over a decade ago, reseaxcnms reported that a large number of aircraft incidents and accidents
were due to a lack of decision-making, leadership, pilot judgement, and coordination in the
cockpit (Cooxer, White, & Lauber, 1980), Since that time civilian and military aviation experts
have worked to design and implement aircrew coordination training (ACT) programs in hopes of
avoiding future accident and incidents. However, in 1987, Hackman noted that the parameters in
which the crew mu~st operate are largely established prior to the crew's first meeting, and that many
ACT programs ignore this first (and possibly most crucial) interaction. Ginnett (1987) reported
that during the first few minutes of the pilot's pre-flight brief, crew members carn reliably assess
whether the pilot will be effcctive at building and promoting a positive working environment or
not.

Ginnen's (1987) field study of commercial pilots who were judged by their peers to be either
effective or ineffective in crew coordination revealed specific pre-flight briefing behaviors that were
exhibited by effective pilots. A iisting of some of the behaviors identified by Ginnett is given on
the left side of Table 1. On the right side of Table I are behavioral examples of effective military
coordination (Oser. McCallum, Salas, & Morgan: 1989). As seen in Table 1: although the
applications differed between civilian and military teams, there were manw similar behaviors
identified by these independently conducted research effcrts. The Oser eL aL behaviors, along
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Table 1. Contrast of Ginneets (1987) Briefing Behaviors
and Oser, et al., Military Coordination Behaviors

Ginnett's Briefing Behaviors Oser, et al., Behaviors

Engage Others in Conversation Reply with Qaestion/Comment
Created Boundaries Saucture Tasks, Plans, Objectives
Provi& Rationale Provide Rationale
Seek to Understand/Not Place Blame Provide Feedback on Pafonmance
Engage Oth in Brief Ask For Inpat
Discuss Coordination Tasks Verbalize Plans for Procedures
Disavows Perfection Provide Legitimat Avenue of Dissent
Tailor Brief to Mission Question, Seek Data, Information, Plans

with other behaviors identified as crial to aircew coordination peformance, srved as a bazis for
"the behavioral skills rating instrument used in this study (Franz, Prince. Camnon-Bowers, and
Salas, 1990).

The purpose of this investigation was to assess the relationship of pre-flight briefing
behaviors with subsequent performance in a full motion helicopter flight simulator. The pre-flight
brief served as the formation and orientation period for each crew. A wrttn oudine for the brief
was followed by every pilo:, as required by regulations. This period allowed the pilot to
disseminate relevant information (e. g., weather, ceilings, landing zone coordinates) and to
verbalize procedures (e.g., tranfer of flying responsibilitim, emrgency procedures, etc.) that may
be required during the mission. It was expected that observmo=s of behavioral examples like
those in Table 1. during the preflight brief, would be associated with observed aircrew
coordination behaviors sad operational ratings in a similated rision.

Method

Each prefli,7t brief was tape recorded, each crew's simulator performance was video taped,
and the tapes were subsequently transcribed. The raters' scores were based on these transcripts.
Raters thoroughly reviewed the transmipts., and then independently indicated which behavior(s)
were displayed by the crew. The rater then assigned a numerical score for each crew member on
each dimension (0 = Not Observed, 1 = Unsatisfactory, 2 = Below Average., 3 = Average, 4 =
Above Average and 5= Excellent). The preflight briefs were rated on seven behavioral
dimensions: Decision Making, Assertiveness, Flexibility, Situational Awareness, Mission
Analysis, Ladash, and Communicaton. A coefficient of inte-rater agreement was calculated to
quantify the amount of agreement between raters. A coefficient for overall agreement was
calculated at (r = .76).

TW C tnbiplis tf •m simuiator scenarios were rated on the Fame seven am, ensions. A safety
officcr qualfied to rate the crews' operational performancz also gave operational ratings that were
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used as a dependent measmr. Correlations were then computed between the ratings to determine
whether preflight brief behaviors were associated with aiurw coordination performance and/or
operational performance.

Results

As seen in Table 2, the Leadership behaviors were most highly correlated with the
operational performance ratings. That is, crews that addressed topic areas related to Leadership
during the preflight brief received higher ratings of overall task performance. Frequent behavioral
observadtis within this dimension included, but were not limited to: the pilot askdng for input and
discussing potential problems, the pilot informing crew members what should be done, and the
pilot providing the crew members with a legitimate avenue of dissent to voice their concern&

Correlations of the preflight briefings with the Pilot and Co-pilots behavioral ratings in the
full-mission simulator facilitated an examination of the consistency of the crews' behavior from
the brief to the mission. As indicated in Table 2, Leadership and Decision Making were positvely
correlated on theses two measures. Leadership behaviors in both the preflight brief and the
scenario included determining clearly the tasks to be assigned, and keeping the crew focused on the

Table 2. Correlations (r) of Pre-Flight Briefing Behaviors
with Operational Ratings and Crew Coordinadion Behaviors

Pre-Briefing Operational Pilot & Co-Pilot Pilot Sire Co-Pilot Sire
Dimension Ratings Behaviors Behaviors Behaviors

Mission
Analysis .37

Decision

Making -.14 .97* .77*

Assertiveness .48 -.08 -.33 .94"

Adaptabilty
Flexibility -

Situational
Awareness .21 -.32 -.32

Leadership .79* .91* --

=• Commucaton .12 -.09 -- -.19

Note: N=-14. * 11 < .05. -- insufficient data
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task at hand. Specific Decision Making behaviors consisted of members gathering information
- " before making a decsio• . crew members cross checking information, and membe-s frequently

identifying alternatives and contingencies available to them
The last two columns in Table 2 provide insight to the specific behavioral dimeauons relating

to the preflight briefing performance of pilots and co-pilots. The extent to which a pilot will
- display effective decision making behaviors during a flight was associated with his ating on the

decision making dimension dining the preflight brief. Pilots who initiate effective decision making
strategies, tended to use tffective decision making strategies during the mission. The behaviors
cowsiswent for the co-pilot during the preflight brief and during the mission lay in the assertiveness
dimension Co-pilots who frequeatly asked questions when uncertain, made suggestic-n, stated
opinions and confronted ambiguwties during the preflight brief were Ulso assertive dur-ing the
mission.

Discussion

Previous independent research (Ginnett, 1987; Oser, McCallum, Salas, & Morgan, 1989)
has revealed comparable behaviors commonly deiouated by effective crews durng their initial
formation. In the present research, the results indicated that a qualified militaty air=rew's behavior,
as observed during the preflight brief, was associated with their operational perormane ratings
and their coordination levels in the cockpit.

The findings were supportive of earlier work in the civilian aviation sector, and offer promise
for future research of the aircrew preflight briefing process. As expected, the crews displayed
variations in preflight briefing behaviors despite following a standard checklist. In sammary ths
preliminary results suggest that several relationships exist between the preflight brief and
performance in the cockpit. Preflight brief behaviors were related to: (a) operational crew
--pefomance, (b) an aircrew's effectiveness as measured by the dimensions of Leadership and
Decs.o Mking. (c) a pilot's decision naking effectiveness, and (d) the extcnt to which a co-pilot
will display effective assertive behavios in the cockpit.
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Abswac

Thsi paper gives a brief oudine of the methodology used to identify and catgorize
behaviors used as a basis for dcvlopmet of a slUl-b&asd aircrew coordination
tr-ining program for a helicopter comtnuniy. 'le research effot began in 1986 and
encompasses litemtwt rviewsý observations of ten &,y delopmt.i, interviews of job
experts, and surveys of the aviation community. Thirty seven behaviors were
_fdW and cauorized under the dimensions: Mission Analysis. Dedsion Making,
Assertiveness, Flexibility, Situ=dnal Awarness, Com icaso,,, and Leadcrshzp.

The fact that aircraft incidens and accidents today are largely caused by human error is
co--pelling justific•at for the intoduction of airrew coordination raining programs. While eady
aviators were plagued with accidents caused by faulty equipment or a lack of "stick and rudder
skills" it is human eror that is the identified cause of 60-80% of all incidents and accidents today
(C-i-oll and Taggart. 1987). These human eor are not due to a lack of knowledge needed to fly
the aarcraft, but from failures to coordinate the resources available to the pilom, particularly, ý?e
resources of the fellow crewmembcr (Lauber, 1987).

Poor crew coordination compromises not only flight safety but also effective mission
performance. Confusion about role requiremmus in non-rouine situans, the failure to iclude all
crew members in deisions that require their inputs, and a lack of awareness of the work and
inf on needs of fellow crew members can reduce the effectiveness of crew p:rfcrmancc,
These two factors, safety and performance, have spurrnd a new emphasis on trin•ing crews for
optimal coordination in the cockpit

Although crew coordination training is important for all aircrews, it is of particular
importanm for military aviators. The nature of military missions, with their potentiai for increased
stmess and workload, makes coordinated action in the cockpit even more critical than in routine
civilian flying. Military aviator training must be designed to assure the acquisition of the
coordination skills needed for both present and futue mission requirements. In order to assure
that the necessary traing occurs, the identification of these coordination skills is required. Once
thee skills are identified, qualitative and quanmiative measurements of their occurrece can then be
used to validae the use of a skill-based mining program.
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The aviation in•- a che military have developed programs that attempt to meet aircrew
coodination training needs. However, these programs vary in their approaches, duration of
trainig, in identification and definition of necessary skills, an= training technology used (Jensen,
1987). Divtrsity in the training is due in part to the lack of validation of the programs. Despite the
importance of the training and the widespread interest in the programs, both by those in air
op-aaiims and the Federal Aviation Administraion (FAA)& their effectiveness in improving cockpit
coardination has not been establis.hed (Jensen, 1987; Foushee, 1987).

It is clear at present that: (1) the problem of human nteraction for the safe conduct of flight is
considered, serious enough that it must be addressxd, aaud (2) the elements that need to be trained,
as well as the most effective technology to be usc4, have not yet been determined. It is the
identification, development, and evaluation of behaviorally based crew coordination skills that is
considered primary in aircew coordination training programs. The focus of skill-based aircrew
coordination training is behavior. No matter what the theoretical base for the existing programs,
most of them refer to behaviorally-based sidlls, which are considered important to effective cockpit
management One researcher has pioneered efforts in this area. Ginnett (1988) observed airline
captains who exhibited dramatic behavioral differences in their ability to build and maintain teams.
_inne:s observations of behaviotal differences during the briefing of the crew, suggested that
these behaviors can be identified, taught, modeled and evalated.

Part of the failure of existing aircrew coordination ia.-ning programs to evaluate training
effectiveness is the absence of a means for measuring the effects of the training. It is important that
airerew coordinadon training include observable elenmt that will facilitate evaluation. This paper
outlines the process of identifying behaviorally based crew roordination skills for a military
helicopter community.

Research Foundation

A review conducted by Morgan, Glickman, Woodward, Blaiwes and Salas (1986) revealed a
listing of behaviors that were expected to occu: dtiring the formation/evolution of the crew.
Morgan et al., suggested that coordination training shdould seek to improve and enhance the crews'
ability to communicate, relate, and interact. Furthermore the training should "generate group
cohesion and organizational commitment, and sustain the integrity and viability of the team"
regardless of the situational circumstances (p. 17-18).

In 1986, Morgan et aaL, verfied that these behaviors cor skills are needed for the development
of effectively functioning crews. Using a collection of critical behaviors from instructors and self
reports from team members, Morgan et aL, identified ninety behaviors characteristic of crew
development. The behaviors were categorized into seven dimensions: communication,
coordination, team spirit and morale, cooperation, adaptability, acceptance of suggestions or
criticism. and giving suggestions or criticism. Morgan et al's., obsecrvadons of Naval Gunnery
Crews revealed that these dimensionw could be used to discriminate between effective and
ineffective crews. Effective crews exhibited a higher number of critical behaviors in each
dimension, and their process of crew development could be observed using the identified
behaviors.
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Accordirg to Morgan et aL, crew coordination training needs to be committed to those
psn -to-person activities which are designed to enhance interpersonal communications, social
relat -onships, and interaction patterns (ie. the mainteancae of the crew as a cohesive unit). As
Morgan et aL, hypothesized (and Ginnem found) a "substantial portion of the caergies devoted to
building etter crews can be accounted for in terms of activities that are aimed at people (i.e., other
- -tammembers) and rladonships" (p. 17).

In 1989, Oser, McCallum, Salas. and Morgan concluded that (a) it was possible to identify
beha,;".rs frequently used by crews, (b) discriminations can be made between more and less
effectv 4 crews based on behavioral observations, (c) existing behavioral profiles are enhanced
---- •"with the ain of behavioral examples, (d) the behavioral examples added to our understanding

of team development, (e) these behaviors can predict team success, and (f) these behaviors can be
used to define and identify the dimensions: Communication, Cooperation, Team Spirit and Morale,
Giving and Accepting Suggestions or Criticism, Coordination and Adaptability. Subsequent
research revealed how these "genericu behaviors can be tailored to fit an existing helicopter
commulnity

Medihod

1The approach taken to accomplish the objective of determining which team building
behaviors were related to aicrew coordination was as follows. A review of past aircrew
coordination literature and team training lierature revealed 37 behavioral statements related to
aicrew coordina.io. Interviews of 20 pilots in the targeted community revealed an additional 18
behaviors which were added to the list. Twenty one job experts were then asked to verify the
importance, criticality, difficulty, and frequency of oc= e of these behaviors on 7-point scales
(where 7 was the high end of the scale) via survey responses

Based on the responses to the first survey, revisions were made to reduce ambiguity of items
and to insur= that the items "made sense" to the pilots. The survey was then readministered to a
second sample of 134 job experts, and it was found that overall, the airerew coordination
behaviors were considered very important to train in pilots (H - 5.5) and were very critical to
mission effectiveness (a = 5.7). Frequency of occurrence was somewhat lower (U = 4.2) and
difficulty was below the midpoint of the scale (H = 3.7). The level of agreement appeared to have
been satisfactory as evidenced by the standard deviations of the item ratings (78% were less than a
1.5 .mandmrd deviation).

Correlations between the mean criticality, difficulty, frequency, and in3rtance to train
scores were then calculated. As is evident ia Table I, difficulty showed somewhat lower
association than other rating categories, indicating that subjects did not necessarily consider the
behaviors to be difficult, but that they are critical and should be traiaed. T1e negative correlation
between difficulty and frequency indicated that very difficult behaviors occur less frequently than
easier ones. The highe-st correlation was found berween criticality and importavce to train,
suggesting tmat subjects feel tiat training is nectded for these cntical skills.
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-- 'V. -- Table 1. Corrlations Between Criticality, Difficulty

Frequency, Importaince to Train Ratings.

Qditicaty Difficulty Frequency Training
Criticality 1.00 .25* .36* .88*
Di-- .ilty - 1.00 - .37* .27*
Frequency 1- 1.00 .52*

-- Trining - 1.00

Note: n =134, * ,< .01

Results of this data collection effort indicated that pilots considcr aircrew coordination
behavi= to be important to their jobs. Cverafl, the aircrew coordirýarL& bc.wviors were rated as
c-i.ical frequently occurring, and important to train. The lower ratings cn dii-,ulty indicated that
pilots do not consider airrew coordination behaviors to be difficalt zo perform, but that they
should be trained noncthelem.

Summary

Now that the importance and relevance of aircrew coordination behaviors have been
established far this aviation community, they are being used as examples of the skills nccded for
the development and evaluation of a skill-based aircrew coordination traiting program. Based on
independent classification by job experts these behaviors have been anranged under seven
diria•nsions.o Mission Analysis, Assertiveness, Adaptability/ Flexibility, Situational Awareness,
Decision Making, Leadership, and Communicanon.

It is not known if these aircrew coordination behaviors are specific to the rotary wing
community they were developed for, or if a fixed wing community could effectively employ the
same bchaviors. Lt is possible that the skills needed for effective aircrew coordination are very
simil in a variety of aviation communities, and if so, a standardized aircrew coordination training
program could be used by these various communities with minor modifications.
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Abstract

Computer literacy is essential for effective
functioning in the newly emerging age of communication
_and information. t involves more than being able to
operate the computer, and must include some basic
knowledge of the computer structure and technical
functioning. A five module workshop is proposed for
developing such computer literacy among select
Air Force personnel, together with a paralle! form
of test to assess strengths and weaknesses both
before and after the proposed workshops.

Peter Drucker, the Father of Management, maintains that
today we live in a social and technological revolution, and that
computer literacy is fast becoming our capital base (Drucker,
1989). In the newly emerging world of the 1990's communication
and information will be the watchwords, and computer literacy has
become a universal need. Because of the great diversity of our
present workforce and schocl curriculums, computer literacy too
often receives little or no attention, and must be dealt with by
the Air Force as a first order of business, if we are to meet our
goals for national security.

The CPU Controversy

At the heart of computer literacy lies the uComputer Procss-
ing Unit" (CPU), and which, of course is that part which process-
es the data. In this sense, then, it is the computer. For the
great mass of microcomputers that have emerged on the scene over
the past decade, this clearly involves two principal CPU s:
(Borton and Rossett, 1989):

1. The PC 88 series (80-88 an 8 bit processor, 80-286 a 16
bit processor, 80-386 a 32 bit processor, and 80-486 a 32 bit
p~~o&eJo•' iade by tit 1IlLel Corpc•-aior.

2. The McIntosh series (6800 an 8 bit processor, 68010 a 16
bit processor, 68020 a 32 bit processor, and 68030 a 32 bit
processor) made by the Motorola Corporation.
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Intel has promised trans.•arencv between and among the later
cdevelopments of the evolution in the CPU's; while Motorola has
not pi-ro.•'sed transparency. This, c: course, means that software
and programs purchased and running ander one -eoies cf the CPU
will continue to run under later developments, ever. though maybe
:slower and much more clumsily; while Motorola makes no such
promise. Therefore, inidividuals who purchase the PC like machine
can expect to continue to use there progranns with the newer
emerging CPU's; while Motorola CPU's would be faced with the
threat of starting anew with each later revision of the CPU.
There is much to be Laid for the advantaqes and disadvantages ofeach of these positions. This diaiooue would make a computer

literacy module worthy of concentrated attention, but remains a
!smali portion of what conszitutes computer literacy today.

The Functional Controver'sy

There is a group of Individuals that maintain that computer
literacy must be concerned primarily with how to run and use the
computer, and not deal with the structure and functions of the
computer itself. This, to be sure, could make a rather complex
learning module, but which would lack depth concerning how the
actual processing takes place. It might, of cocrse. include an
explanat'on of binary code, and how two digits lie at the basis
of all computer functioning, and including the use of registers
to manipulate data, but wculd not necebsaraly deal with other
subtleties related to computer structure.

Proposed Computer Literacy Workshops

A series of five computer literacy wo-ksnop is proposc-_4 to
foster computer literacy for appropriate Air Force .ersonr~el.
Each of the separate workshops is planned to cover an essctia- '
area of development and evoiutIon, and to cover an :v-eninq and
the following day of learnng. Th1is, to be sure, is completelv
independent of hands-on experience. and where the needs will vary
greatly depending on the workstations of the personnel involved.
For somc the experience might well be in th-e word processing
area, for others it might be data-base management, for still
others the use of higher level ] anguages, etc. (Benderson, 1981) :

WORKSHOP I -- Computer Evolution and Historical Devei.umrent.
WORKSHOP 1i -- Computor Structure, Jobs, and Languages.
WORKSL i-TI -- .ata Processing and Statistical AnaiysI.
WORKSHOP IV -- Data Managemernt Systeins ana Memory Resrie .

ODRKSHOP V Word Pro.e.. inc and<x

WORYSHOP I -- Computer Evolutl-: and }iistorlca] Development

This workshop is intended to introduce the .izvollutiunary
cI_-vcioor:rnernt of the computer and historical events and th:ngs
re atea tLnere o. This mudulea mci oeS a su7smar' o ource -nf or-
-ma tin in three areas: (1 , ... . . .. ,nd (3)
ooabolarv.The otline for thisx mrod0ule is as
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1. Modern technology and computer.
2. Critical people in computer evolution.
3. Critical "breakthroughs" in computer evolution.
4. Specialized vocabulary related to computer evolution.
5. Impact of society by computer.
6. Nature and function of computer literacy.
7. Matching exam for critical people.
8. Matching exam for computer breakthroughs.
9. Matching exam for computer vocabulary.

10. Computerized Computer Literacy Test (COMLTCI).

WORKSHOP II -- Computer Structure, Jobs, and Languages

This module follows WORKSHOP I logically, and seek to intro-
duce the functioning elements of the computer, the jobs that are
involved in computer applications,. and languages utilized. A
summary of the contents is as follows (Duncan, 1989):

1. Computer generations.
2. Computer sizes.
3. Computer system.
4. Computer structure.
5. Computer secondary memary.
6. Disk storage devices.
7. Line printers.
8. System software.
9. Computer careers.

WORKSHOP III -- Data Processing and Statistical Analysis

This module seeks to cover the principal broad specialized
areas for use and applications of the computer, and a summary of
the contents is as follows:

1. Statistical analysis of data.
2. .rchitecture and engineering.
3. ,echanical simulation.
4. Simulation in the behavioral sciences.
5. Guidance systems.
6. Robot utilization.
"i. Astronomy and space use.
8. Forecasting and predictions.
9. High tech toys.

10. Computerized music.
11. Computerized art.
12. Medical diagnoses, and monitoring.
13. Pattern making.
14. Artificial intelligence.

YWORKSHOP IV -- Data Managiement Systems and Memory Retrieval

This module focuses largely on scn-ool use and learning

Truss, 1989; and Stone, 1989):
L. Learninq paradigms.

2. ERIC System.

104



~3. Police -systems.
4. Eet-ro~ni spr-eadsheets.

5. Advanced-accounting systems.
-:6. Vocational guidance systems.

7. Libraxy management systems.
S. Computer assist instruction.
9. Computer managed instruction.

-10. Case study analysis.

WORKSHOP V -- Word Processing and Communication

This workshop seeks to focus on the usual office support
Ssystems that have emerged through the use of the computer, and a
summary of the contents is as follows (Mendelson, 1989; Van Name
and Catchings, 1989; and Robinson, et.al., 1989):

1. Word processing.
2. Anagrams for crossword puzzles, writing poetry, etc.
3. Information guide.
4. Administrative applications.
5. Media and publications.
6. Electronic banking and stockbrokerage.
7. Electronic shopping.
8. Audio and video support units.
9. Language translators.

10. Telecommunication.
11. Security and privacy, and criminals.
12. Computer Literacy Test (COMLTC2)

Computer Literacy Tes's

Two parallel forms of a computer literacy test have been
compiled and which have been computerized. They are intended for
use before and after the five workshops to determine information
gained in relation to computer literacy. Each of the tests have
six part scores to depict strengths and weaknesses in relation to
tcomputer literacy of students involved. Items are distributed as
follows: COMtLTC1 COM.LTC2

PART I - Computer Utilization:
1. General information 5 5
2. Higher level languages 5 5
3. I/O devices 5 5
4. Computer operations 5 5
5. Computer hardware 5 5

TOTAL 25 25
PART II - Word Processing:

i. General information 5 5
2. Editing commands 5 5
3. File and block commands 5 5
4. Dictionary and spelling 5 5
5. No file commands 5 5

TOTAL 25 25
PART III - Data Base Management:

1. General information 5 5
2. Changing data base files 5 5
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-- 4 .- Man:upillat.ng database files 5 5
:5. Data banks 5 5

- TOTAL- 25 25
PART- IV - Trend/Simulation and Spread Sheet:

1. Trend and analysis 5 5
2. Simulation 5 5
3. Spread sheet 4 4

TOTAL 14 14
PART V - Telecoummunication and Guidance:

1. General information 4 4
2. Computer conferences 5 5
3. Guidance systems 5 5

TOTAL 14 14
PART VI - Graphics/Speech/Motion.

1. General information 4 5
2. Windows 5 5
3. Motion, speech, and color 5 4
TOTAL 14 14

GRAND TOTAL 117 117
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Abstract

Microccomputer-based modeling tools have the potential
to provide Air Force pr-ogram managers with significantly better
cost/benefit analysis capabilities than past paper and pencil
methods of performing these analyses. Hovever, in an effort to
model tbe real world accurately, model builders often ignore the
humsan factors which determine if the models will be accepted by
the user. This paper highlights the human factor problems
observed in several of the Air Force microcomputer-based modeling
t"ools and recommends specific ar"a- to which modal builders should
devote more attention if these models are to gain wider
acceptance.

Microcomputer-based (micro-based) modeling tools developed in the 1980s
have the potential to provide Air Force program managers with revolutionary
mec lsals for conducting more zigorous and extensive economic analyses of
various logistics support alternatives for weapon system acquisitions. In
addition, these modeling tools can reduce the time nscessary to complete
exhaustive cost/benefit analyses. Recent microcomputer enhancesents allow for
the development of powerful micro-based models. A decade ago, these models
were only available on large mainframe computer systems.

The use of micro-based models has dramatically increased in the past
five years (Jeffery, 1989). Unfortunately, the enormous potential benefits
have not beei realized. Many of the obstacles that prevent these models from
gaining widar acceptance are the direct result of the model builders'
dismissal of the importance of the human factor in the modeling equation.
Carey (1988) argues that for complex tasks, such as economic analysis, the
user is an integral part of the computer system. If •he system is going to be
accepted by the user, then it must enhance the problem solving environment,
not degrade it. So, model builders must design these micro-based modeling
tools to fit the user, instead of forcing the user to fit the modeling tool
(Wocdson, 1981). This ýan only be done by making the human element un
essential factor in thL model development equation.

The Linitations on Model Acceptance: Human Factors

Human factors is the scientific study of the interaction between people.
machines, and their work environment (Beard & Peterson, 1988). In this case,
it is the psychoiogy of information systems. W-hen findings from human factor
studles are applied to the design of information systems, the friction between
cthe user and computer system is greatly reduced (Scheiderman, 1987). However,
when these findings are ignored or blatantly dismissed, dysftuctional
benavicrs arisc as described by Peterson and Peterson (1988).
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As part of an earlier study (Martin, 1989) seven micro-based modeling
tools were evaluated to determine their feasibility in enhancing cost/benefit
analyses in Air Force program offices. During this earlier study, a number of
human factor issues surfaced. In this manuscript, the authors present several
examples of the irs-act of poor human factor design which hindered model
acceptance among program managers at major Air Force program offices. These
examples fall into the following categories: 1) training difficulties, 2)
data collection difficulties, and 3) data entry difficulties.

Training Difficulties

Effective use of micro-based modeling tools goes beyond an understanding
of how to merely "push the proper buttons." In addition to fundamental
microcomputer skills, the model user must also possess a cognitive (mental)
model of the process which has been automated. Without this cognitive model,
the user becomes ncthing more than a parrot, a "user that executes commands
when told to without any understcanding" (Trumbly & Arnett, 1989: 4).

Beyond a basic cognitive raod.l and some basic computer skills, it is
also necessary for the model user to have some rudimentary knowledge of the
relationship between the input and output parameters. This knowledge allows
the user to have an essential understanding of how various rodel inputs can be
combined to produce specific model-generated outputs. This doesn't mean. that
the user must understand every mathematical formula and their relationships
within the model. Ideally, the proper validation and verification steps
identified by Sargent (1987) and Hallam et. al. (1987) have been completed
prior to the release of the micro-based modeling tool. Nevertheless, proper
model use does require the user to peer inside the model str:ucture to see how
it operates. Without this mental representation of the process, it would be
almost impossible for the user tv determine if his/her irut data had combined
to produce a logical output or nonsensical output.

As the acquisition of microcomputers throughout the Air Force continues,
ensuring that microcomputer users obtain a sufficient level of basic computer
knowledge can be a difficult task. Nevertheless, there is evidence that the
Air Force is developing a micrccomputer-literate work force with the
integration of microcomputers into entry-level technical training courses and
into academic programs such as the Air Force Academy andi the Air Force
Institute of Technology.

However, in developing expertise for micro-based modeling use within the
Air Force program management environment, our observations indicated that
training for program managers on how to use these micro-based tools is often
poorly done or non-existent. For example, one program office revealed that
not one of the program managers responsible for performing cost/benefit
analysis wa; using a aicro-based modeling tool to assist with this task even
though thu micro-based tools were available. In addition, interviews
conducted with other Air Force program management ofices indicated similar
nonuse of these micro-based modeling tools.

The )ack of available training was cited as one of the primary reasons
for not using these modeling tools. As one program offica division chief put

fifteen active projects. They don't have time to Lit down and read through a
set of complex user manuals to get 'up to speed' on how to use one of these
,zodels." All toc often, the development, verification, and validation of the
miz17:3-based modeling tool is the sole focus of the model builder with no
reg&a-d for human factor issues. Many times, the only way for a user to learn
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how to use these modeling tools is to read the manual or to exporiment with
the mocdeliiLg tool. Needless to say, given the day-to-day pressures of the Air
Force acquisition environment, many program managers are hard pressed to find
any extra time to devote to self-lnstruction in micro-based modeling tools.
As a result, many times the models go unused by the people they were intended
to assist.

Data Collection DifficultLes

Micro-based modeling tools vary greatly in their complexity. At one end
of the complexity continuum are user-developed models tailored for a specific
need. Often these user-developed models axe developed using commercially
available spreadsheets. On the other end of the continuum are composite
micro-based models. These composite models integrate two or more existing,
but smaller, models to facilitate the capture of multiple measures such as
reliability, maintainability, availability, or life-cycle costs.

While the more complex models provide the model users with more
extensive analyses, they also require the user to enter a significantly larger
amount of data. In an effort to develop a more complete model of the world,
many of the complex model builders have left the data collection effort
entirely up to the user. Past research (O'Reilly, 1982) shows that when the
user is tasked with data collection, the primary criteria used in selecting
the data is accessibility of the data.

With one notable exception, all of the micro-based models observed were
developed independently of existing Air Force data systems. All of the model
builders assumed that the user would know where to get the data needed to
operate the particular model. This assumption usually results in users having
,:o locate and thoroughly familiarize themselves with several different Air
,Fvce data systems. Without such familiarization, the successful use of the
',_cro-based model is not possible.

In the day-to-day operational environment of moat Air Force program
maaa%.aement offices, such a data system familiarization process is simply not
ro! . As a r,.sult, after program managers (model users) struggle for
awhill with the tremendous amount of data required for many of the more
complex models, most abandon the use of the more complex modeling tools
altogether. Often this leads to a souring by the program manager on the whole
micro-based modeling experience.

Data Entry Difficulties

ADnother human factor which receives miuimal attention from model
builders is data entry. Scheiderman (1987) points out that data entry can be
a source of frustration and potential errors. For this reason, data entry
requirements for micro-based modeling tools should be given considerable
attention. It can be a very frustrating experience to have the model user
spend several days or even weeks collecting the data needed to operate the
modeling tool, only to encounter additional problems in trying to set up the
data for the modeling tool.

Smith And Mosier (1984) suzuest that a cuiding principle for data entry
is to minimize the input action of the user. By doing this, greater user
productivity is realized and also less chance of data entryj errors. In one of
the modeling tools observed, over 2500 inputs had to be made before the model
could be executed. Smith and Mosier (1984) also argue that redundant daLa
entry should be avoided at all cost. In the example cited above, the model
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7 reqUixed ta rekeying of the same ten data elements 250 tizes to make the
-modal executable. In an effort to measure the magnitude of this data entry
.rsk, one of the autizors spent over five hours just entering the data required
to run this model. 's it any wonder that micro-based models of this type are
placzed on ths shelf and go unused?

Another data entry difficulty encountered was vith the data entry
"format. In fact, the data entry format of two of the models observed was the
primary reason they were rejected for an earlier feasibility study (Martin,
1989). These two models required the construction of _parate American

- Standard Code for Information Interchange (ASCII) te;.-t files, complete with
data entries in all the correct plazas within the file. This data entry
format procedure makes the faulty Xstion that the model users will
understand how to perform this esoteric task, and that once they understand
how to perform the task, they have the patience to accomplish it. Since most
microcomputer users are application users and not power users, they will
quickly abandon the use of these models in favor of those that require less of
a data entry burden, even if the model does not provide as accurate a
repriantation of the real world.

Implicatio-. and Summary

While micro-cased modeling tools exist which give consideration to one
or more of the human factors menticned, it is clear that additional emphasis
must be pLaced on human factors be.fre these models will become widely
accepted for use in aa Air Force ,:ogram, management environment. Many of
these models are quite complex, awud in the absence of any formal training
program, many of the model users do not have the extra time required for self-
instruction. It is possible that embedded training systems or computer-based
training systems which simulatu the modeling process could be excellent tutors
for inexperienced users.

In addition, while many of these models accurately reflect reality,
their concentration on details often places unrealistic data collection
burdens on program managers. Ideally, a balance needs to be struck between
model accuracy and data collection requirements. The best micro-based
modeling tool observed during the feasibility study (Statistically Improved
Life Cycle Cost Model) not only strikes this balance, but also guides users in
their data collection effort. For example, this modeling tool provides the
user with the data collection requirements, as well as the name and phone
number of the agency having access to the required data.

Furthermore, model users are often burdened with trying to dettrmine the
proper way to enter data into the model. Only two of the seven models
examiined provided the user with an effective data entry screen that included
adequate on-line help for each daca entry and reduced excessive repetitive
data entries.

In sUmary, microcomputer-based modeling tools are still in the
developmental stage. The primary thrust of model builders to this point has
been to deliver models that accurately reflect rcality. While this is
important, the price for this realism has been the neglect of the model user
in the areas of training, data collection, and data entry, Unless more
emphasis is placed on these important human factor issues in future, it will
be some time before these micro-based modeling tools make inroads into the Air
Force program manager environment.
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Abstrac

Recent research has shown that an interface for software applications is more
effective wa A considers the communiation needs and memory load of the user and

provides a consistent model of the system. This paper describes a mouse driven menu
inte-fa;ie for a microcomputer rnining the MS-DOS operating system. Ihe interface
was developed Prd is currently being used by the class of 93 at the United States Naval

Acaderay.

The advent of mandatory, saident owned microcomputers in the academic environment has
created the need to insur that students indeed use them. This problem has not arisen in the past

mainly because students generally had only limited exposure to ccmputers in hig school and few
computer illiterate students owned their own computer. However, wilh more and better
edumlional software available, computer usage has filtrated down into the elementary schools. As
a result =t and more colkge freshmen have had exposure to the capabilities of the computer and

several u ties now eicomage or require them to purchase their own microcomputer.
Sin• e the computer is now an integral part of the United States Nzvy, the United States Naval

mirocomputer. It was soon discovered that ownership did not necessarily ensure usage. Since

their inception, the overall curriculum of the Academy has becn strengthened to incorpmor. the

computer in all aspects of the midsl.pmcn's academic and professional endeavors. Even though
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wny of the midshipmen have had prior exposure to computers, their experience with MS-DOS

bnas generally been limited. As a result, it became necessary to rapiy and effectively transfar.'n

approximately 1500 plebes into computer literate users. To this end, the Academy began

*t,: developing vanous unerfae for the MS-DOS envimoment.

"History

eTh initial attempt to acclimate the midshipmen to their computers was to provide a single

USNA Menu. Since it was a yard wide problem, this interface was developed by Computer

Services. It presented the user with a list of options, driven by function keys, that launched each

o- , tajor software applications in use at the Academy. However, once the application was

nlainche , the midshipmen found themselves in the MS-DOS command line environment which

also required them to remember the con=ect path name of all the files.

A task can be completed more easily when the amount of information necessary to perform

- -e task is kept at a minimurn. This information is stored in a person's long term memory and

musns be -anserred to his short term memory. In order to reduce this load on the midshipmen's

working memory, the Computer Science Department introduce-d a software application called

Directory ScannerTm 1. This application is a graphical display of the hierarchical file system which

by using function keys, allows the user to traverse the hierarchy of diretories. Once he located the

desired dirtctry, pressing the Enter key displayed the files contained in it. He could then select

the desired file by using the arrow keys. But once again, the midshipmen were dependent on

function keys and the command line to accomplish any useful work.

Since long term memory encodes material that is meaningful, students are normally not as

j.pzciein at remembering facts as they are at remembering rules. T1he MS-DOS operating system

is often associated with the ability to remember facts whereas a mouse is more frequently

associated with rules (lhomson, 1984). Based on this, it became evident that an interface, more

dependent on 'he use of a mouse, needxd to be developed.

One of the obstacles to a mouse driven interface was the lack of memory and disk space

available on the plebe machine. However, this difficulty disappearcd with the class of 93, when

eaIh plebe was required to purchase a Zenith 286 LP microcomputer with one megabyte of RAM,

a 20 megabyte hard disk drive, a 1.4 megabyte single floppy disk drive, a VGA color monitor and

a b'gitech mousc. The Computer Science Department and Computer Services undertook to

develop a mouse driven interface to fa.cihate the plebes' acclimation to the machine(Geschke,

Barries, Visco and Rowe, 1989).

1 Du ,cty Scwnn=TM v 33 was devylo,4 by Nai Mntino.
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The Plebe Inteface

After a review of the literature of curront interface designs, we decided to develop and

. implement a closed design that relies woJy on the mouse. The metaphor for a closed system was

first presented by Laurel (1986). Such a system behaves deterministicaly and no important

aspects of its behavior are omitted. In such a system, the user should be able to form a mental

model of the system that is complete and obvious. Hence the actions the user learns to perform the

first time he uses the system will camse him to form a model of the syitm that will help him in

using the system in the futurc. Any new actions that he encounters will be explainable in terms of

the model
"The plebe interface is developed on top of Directory ScannerTh. and allows for traversal

through. both the directory hierarchy and the corresponding files using the mouse. However, to

cnsure acceptance among users who were already adept with the MS-DOS environment, the entire

interface can be manipulated using function keys, etc. This fact, however, is not stressed to the

naive user.

The Logitech mouse consists of three buttons. The left button is used for Escape, the middle

one will bring up the Help Menu and the right one designates Enter. Four chords are available by

combining buttons. Pressing the left and middle buttons will toggle the directory section of

Directory ScannerTm. The midshipman then moves the mouse to the desired directory and selects

it using the right mouse button. This action causes the files in that diremtory to be displayed. He

can then move the mouse to the desired file and select or tag it by pressing the middle and right

mouse buttons.
The interfacc maintains a Main and a File Command Menu for Directory ScannerTM and for

the other software applications in use at the Academy. As software applications are added or

changed, they can be accessed by the plebe interface once menus are written for them and the

Directory ScannerTh('s Main Menu is modified. The Main Menu is brought up by pressing the left

and right mouse buttons and contains options for the major tasks pertinent to each application. For

example, the Main Menu at the Directory ScannerTm level contains options that launch applications

such as Quicksoft's PC-WritcTM. Borland's Turbo PascalTM and QuattroTm, ProCommTM and an

in house Math Plotting Package. in launching an application, the interface removes Directory

ScannerTM from memory, loads the menus for the application and then exevutes the application.

Upon exiting, it reloads the Directory ScanntrTm menus and Directory ScannefTm. The Main

Menu also provides options for formatting data and system disks and for shutting down the

system.

The Main Menu for each of the applications is comparable. For example, in the PC-WriteTht

application it contains options for cutting and pasting, searching and replacing, traversal of the text
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and f=uaing the tex. In the Turbo PascalTm application, options are proided for running or

compiling a program, several debugging techniques and saving a file. The ProCommTM menu

provides for a system break, a redisplay of the last screen and an exit to and from MS-DOS. The

Math Plotting Package menu provides op-ions for graphing integrals, slopes, contour lines, vectors

and determining roots to equations. The builtin menus for QuattroTM were sophisticated enough

that the plebe interface simply defaults to thedm Each of the Main Menus provide an Exit option

that returns the student to Directory ScannerTM and an option that invokes the File Command

--Me

The File Command Menu can be brovght up either from the Main Menu or by pressing all

three mouse buttons. The options in the File Command Menu at the Directory ScannerTm level are

the typical MS-DOS commands that allow for files to be listed, copied, moved and deleted. In

Saddition, it provides options for modifying direories and changing disk drives. Several of the

commands will bring up a second menu. For example, when the Copy File option is selected,

another menu providing various destination will appear.

The File Command Menu for PC-WriteTM provides options for inserting and printing files

and various save and exit commands. In Turbo PascalTM, the menu provides various editing

commands while in PrcCommTm, it provides for opening and closing log files. The Command File

Menu for the Math Plotting Program is e-mbedded in each of ft Main Menu options and is still

driven by function keys. The first option in each File Command Menu is Exit which returns the
us] to the application.

Summary and Conclusions

Two Saturdays prior to the commencement of classes, the plebes were issued their

computers, the software applications and a Quick Start manual (Welcher, 1989). The first

Saturday, under the, supervision of a technical advisor from Computer Services or the Computer

Science department, the plebes set up their machines and started on the Quick Start manual. This

gave them an introduction to the use of the mouse with Directory ScannerTm and allowed them to

use ProConTm to connect to the Naval Academy Data Network. The second Saturday, under the

supervision of Computer Services and the Chemistry departmnt, they were given a QuattroTM

Quick Start manual (Pearson, 1989) and an introduction to the use of the software.

During the first week of classes, the Naval Leadership and English departments required each

plebe to submit a paper that had been written using the PC-WriteTM word processing application.,

Half of the plebe class also started the required Fundamentals ot Computing course which

immediately reviewed all of the software applications and then immersed them into pascal. By the
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end of the second week of classes, most plebes were able to use thetir compuzces in a productive

manner.

The plebe interface was developed to reduce the memory overload that occurs when a
midshipman is first introduced to a computer operating system and various software applications.
Although no empirical sthdies have yet been concluded that verify the effectiveness of the interface,

all indications are that the class of 93 made the ransition from novice, to computer literate in a more
rapid and effective manner than any of the prior classes. Further smdies are indicated to detemine

whethtr the interface facilitates the midshipme's continual usage of their computer-
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Installing the Integrated Maintenance Information
System Into a Portable Flightline Aid

Lt Cher E. Wynkoop
Air Force Hunan Resources Laboratory
Logistics and Human Fac!tors Division
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Abstract

The purpose of this paper is to describe the
developmental process of designing the physical
aspects of a prototype interface device to fulfill
the Integrated Maintenance Information System
concept. The paper describes a history of the
requirements analysis, details software toolkit
design, discusses keyboard options and
arrangements, and outlines user needs for the
physical design of a Portable Maintenance Aid
(PMA) for use by maintenance technicians.

For over twelve years the Air Force Human Resources
ULboratory at Wright-Patterson Air Force Base has been
conducting research to develop methods uf presenting technical
information on a portable computer to support its Integrated
Maintenance Information System (IMIS) development program.
The IMIS concept is one that will provide an aircraft
maintenance technician with a single computer interface to the
information and data bases that he needs to access and
interrogate to accomplish his work. The technician will use a
hand-held portable computer that interfaces directly with
existing mainten?ince data bases and the multiplex dat4 bus of
the aircraft. it will perform built-in tests, read and
analyze fault data, provide diagnostic advice, and present
automated technical procedures. IMTS will directly impact
sortie generation in a very positive manner by improving the
performance of the maintenance technivian.

The Labczatory initiated its inve5tigation of
presentation requirements for autoriated technical information
by developing a prototype computer system to support
maintenance activities in the shop. The prototype was used to
demonstrate the feasibility of the concept and to conduct
research on specific human factors issues. The in-shop
prototype was located in a shelterzd area, so a full size
Ecieen ior presentation and a keybcard for data entry were
,ed. After successfully completing the in-shop tests, the
lessons learned were carried over to the development of a
prototype computer for flight line use. The flight line work
environment induced severe size and weight restrictions. The
prototype computer must be small and easily porzable; thus,
the screen si-e and number of keys must be limi- tA. TheseS ": 117
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restrictions impose many unique and difficult human computer
i-•teraction requirements. The Laboratory iz designing an
Sinterface that will support various levels of computer
.exprtise, varying levels of experience on specific
maintenance tasks, and will be suitable for a variety of
maintenance tasks. The final deaign of the PMA must
incorporate the general needs of the user and the more
specific human factors engineering issues that will lead to a
user-friendly system. This paper describes tihe procedures
used in designing a human computer interface that meets the
needs of the aircraft maintenance technician. At this stage of
development of the PKA, the initial layout is completed, but
"there are several issues concerning the presentation system

, and interaction techniques which are being investigated and
adapted as current technology evolves.

IMethod

The Laboratory has taken several steps in developing a
huwkn-computer interface design for a portable maintenance
aid. A functional analysis of the users' requirements was
performed by human factors engineers 1HE). The HFls
established a fundamental set of system requirements from
interviews with maintenance technicians, experience on

* previo~us projects, and the reviews of other automated systems.
The eEs determined that a graphical user interface (GUI)
would provide the most effective means of meeting the
technicians' needs and the Laboratory's design goals. After
saaking the decision to use a GUI, the HFEs defined the
fundamental software elements needed to build the software
toolkit required to develop the GUI. A software toolkit is
used to build the application software for the prototype.

The next phase in our prototype design is to develop
maintenance scenarios and screens on a computer with rapid
2zototyping capabilities including hypertext links. Using
these powerful linking mechanisms, we can visualize worst-case
scenarios on the flight line and identify what resources
technicians would need from the computer in each maintenance
situation. By doing this, we can enhance our initial software
toolkit to include a more detailed arrangement of interactive
elements.

Our initial software toolkit consists of elements mainly
for navigation, sequencing, and data entry. A few examples
are SCROLLER, BUTTON, MENU, DIALOG BOX, and WINDOW. A SCROLLER
provides the capability for viewing an illustration that is
larger tnan the screen. A SuTiT'ON is a mechanisin Lhat alluw6
the viewer to choose a response. A MENU is a list of options
the viewer might have in any one scenario. A DIALOG BOX is
another mechanism that allows the viewer to choose one of
several restonses. The WINDOW is the basic frame inside which
all activity occurs. The WINDOW har several components.
WINDOWS have frames, an area in which to read and interact
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with data, title bar, and a scroller. The WINDOW can be
altered L'n size, location, or content by the programmer as
well as the technician. The user must navigate through,
sequence, and input the data presented in the windows by
moving the cursor to enter his commands. This cursor
interaction is required due to a graphical user-interface and
accomplished through various input devices such as a keyboard,
mouse, touch pad, touch screen, track ball, and joystick.

An input device that is fast, accurate, easy to use' and
appropriate for use in the maintenance environment is needed.
The mouse was considered inappropriate for our PMA in a
flight line environment because the PMA must be a single,
self-contained unit. A mouse would be an extra device that
the technician would have to carry, along with his tools. The
joystick, the touch tablet, the touch screen, the track ball,
and the keyboard are being evaluated specifically for the
maintenance environment. Size is a critical issue in
considering input alternatives.

Specifications, design considerations, and technology
limitations dictated that the :)ox be about five pounds in
weight, with a screen size of 61 by 8". The computer must be
suitable for carrying and operating with one hand. The
joystick, according to most engineers in the branch, would be
damaged in flight line handliny since it would stand above the
surface of the PMA and is very fragile. A touch screen is a
possibility. However, there is concern that dirt and grease
on the hands of the technicians will obscure the display.
Also, there is a risk of damage to the display if the
technicians should use their tools to "touch" the screen. A
touch tablet and trackball could have the same degraded
functionality due to conditions in a dirty environment and
would add extra weight to the PMA. Although the keyboard
entry method appears to be the most viable method of entering
information into the PMA available at this time, we will
research the aforementioned devices further.

Regardless of the choice of input devices, the
maintenance technician should not be required to use two hands
for data input. in fact, one of the goals behind this PMA
design was to eliminate any need for the technician to have
extensive typing skills. The PMA keyboard should have no
alpha character keys, and it should allow the technician to
operate the machine with one- or two- button presses.

Once we had established the keyboard as the most likely
input device, it was necessary to determine how many keys
would be needed, which keys would be dedicated, which would be
software programmable, and how they would be arranged on the
computer. We then had to define the function of those keys
which were not directional. We first listed all the functionG
the computer has to perform based on the different types of
information displayed and users' needs. Based on the
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knowledge of the maintenance staff and the results from
several field tests and interviews with technicians, we
ideritifi-d 'critical functions for which dedicated keys would
be provided. Dedicated keys would be reserved for those
functions that the technician wanted to perform often and that
had no branches or further menu items attached to them. For
example, NEXT, BACK, and MENU BAR should be dedizated keys
beca-u:..e when the technician wants to go to the next frame,
he/she should be able to do so with one singular action on the
keyboard. With one press of NEXT, the technician could view
the next resource available. For more infrequent actions like
changing the font or for actions that could have many
different alternative choices, (e.g., calling for HELP, the
technician can obtain this information with a combination of
numerical keys or selecting options from a menu. We also
included six function keys on the keyboard to act as dynamic
options that the technician would want to select with only one
keystroke. Dynamic options are functions whicih are not always
available. Their availability is specified in the data itself
when they are available. They are identified in a box on the
window. A few of these functions are SCROLL, ZOOM, CROSS
REFERENCES, BOOKMARK, YES/NO, and HELP.

In conjunction with the function key decisions, we had to
determine the key arrangement on the computer. The basic
objective was to minimize the size of the computer. Should
the computer be made as physically small as technology will
allow, without regard to ease of use? Or, should it be made
somewhat larger to allow more convenient placement of keys?
There were arguments for both sides. The main problem the
technicians had pointed out during evaluations of previous
prototypes was that they were too large and awkward to handle
in small areas. Basically the design engineers and the human
factors engineers had to compromise. The box would have to be
as small as possible, but the number keys had to be arranged
in a logical order. The direction keys had to be kept in a
usable arrangement, and the keyboard had to be somewhat
similar to what people are accustomed to viewing and to using
(e.g., typewriter, tabletop computers, etc.). with a growing
body of technology and experience, our team of engineers will
be able to decrease the size of the interface without
sacrificing comfort and ease of use to the technician.

With the needed functions developad, we began to arrange
the physical design of the PMA which included how the computer
was held, its weight, its maneuverability, comfort of the
user, and general human factors design considerations. We
began this task simultaneously with all the others by taking a
survey of the technicians at Homestead AFB, Moody AFB,
Springfield Guard Unit, and the 4950th Test Wing at
Wright-Patterson AFB. The engineers in the Laboratory also
added Human Factors issues, but those issues of importance to
our engineers were not related to those of the maintenance
technicians. The Human Factors &pecialists were concerned
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-with key placement (Fitt's Law), balance of the computer,
order and arrangement of number keys, and input device
0ioleqtlon. But the technicians did not respond to those

concerns. Instead, they wanted ease of transportai;lity; they
wantad ruggedness; they wanted simplicity; they wanted a
non-repair item; they did not want this portable device to be
a hazard while moving around the aircraft. They wanted to be
able to hold the computer with one hand, sit it on the ground,br hook it on a tripod-like device. :n the final design of

* the PMA, Qur engineers will have to ensure the general
interests of the technicians are met, along with the more
specific yet vital concerns of the Human Factors specialists.

Conclusion

The development of the human-computer interface is an
evolving procesa. The first test of the PMA will be in the
rall of 1990. The lessons learned from this test will be
evaluated and utilized to advance the larger IMIS concept,
which will give the maintenance technician a single interface
with which to access and utilize the information and data
bases he requires to accomplish his/her work.
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TAP4T3 SOE AND LOCATIN EFFECTS ON TOLCH- PANEf 2IJWOlIANCE.
UNtTS ON INTERPRETATION AND iNFERENCE

Dennis B8 Berin*r.a
Neow Mexico State Univers'.fy

Abstract

Accuracy of nput using touch paene,) devices is affected by a r~ur7ber of variables,
patticularly those relating to the target of the touch. A screening experiment was
condctued to furthe wxmine the-effects of target posidon and size upon accuracy of
the touazh Input. Resufts suggest tVW error for rig' i-handad users is least near the
resting poisifton of the hand (lower right corner of d'isplay) and trhat responSe

* ~times w& a slmitarfr affected. Accuracy was greater tor targets demranding higher
precision, It is recommended that for applications having established key input
areas positons along the lowe~r and right-hand borders of the contrW/isplay unit
should be used to minimize activation time and error. Use of the tower border
exclusively can accomodate users with either a right-hand or left-hand
preference. Sonic comments are also prokided on the limitatons which botnd the
kintepretation of results In several studies and inferences thus drawn.

There Is currently an Interest In defining guidelines for Implementing touch-sensitive In-
* tertaces in. Naval applications The ifterature contains a variety of studies that have Investi-

gated variables affectin the accuacy wfth which individuals can use touch-Input devices. The
variables examined have included the opesrator's angle of regard (Bedngrq & Peterson, 1985;
Hall, Cunnringam. Roache and Cox, 1988; Beringer & Bowman. 198). location of the tareet on
the screen (Beringer; Hall, ot at., 1988, Beringer and Bowman, 1989), texchnology type
(Schulze & Snyder, 1983; Berlnge, 1989), on-screen vs. oft-screen Input device (WhItfield,
Ball and Bird, 1983) and other devices versus touch Input (Karat, McDoria4d mnd Anderson,
1988; Bdringer, IM8). There have also boon some examinations of the efficacy of training

* ~(feedback) In Improving towhtripuzt performance (Beringer & Peterson, 1985; Beringer,
* ~1989) as well as studies of the effects of various types of gloves on operator peformance
* ~(Beringer & Lee. 1988; Beringer, 1989).

AN this data collected on numterous devices of varying technologies has prod±jced sometimes
complementary and sometimes conflicting results, or so It would appear. The apparent con-
flicts. however, may In many cases be a function of problems of inerpretatin or erroneous
Wneftance. Thus It may be useful, prior to reporting the results of yet another study, to exam-
in& some of the Inherent limitations that may be overlooked in reporting and Interpreting find-
invgs, not only of other ressaichers but often In our own work.

LIMlt3 o1 Interpretation and kinfeenge

EM[ra Hall et al. (1988) suggested that no studies had previously provided activation
error rates for touch panel operation. This is rather misleading In that an "error rate" Is
merely a function of the desired precision of activation and can be determined, as did Hall et al.
after-the-fact fIn teir Experiment 1, by applying accept/reject criteria to any collection of
recorded responses. Data from earlier studies citing specific error data (x~y distance from
target) couto nave been aaapted to any apptication provideo thiat some smail central contact point
was specified for each touch target (parity of visual targets). Thus the data that have been col-
tected concerning InpuL accuracy over the past decade are most Rel~y applicable to a number of
situations If some standard of Interpretation ran be adiopted.
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One mnust be exremely carefu when citingdata out of context.
-NO .ti t at. ite Beringer & Petrson (1985) as reporting a reduction in mean y-axis error,

through training, of from -0.52mm to -0.20mm. DWd this mean th! the subjects could respond
with this much accracy? No. Res*lto of the Input device was only 3.2 mm. The data should
replly be Interpretted as meaning that inklvklu.Js were "on target" most of the time but occa-
ag0iiiy were one totUh cell off (about I in 1), and this is consistent with the data obained In
_hat- study. In summary, error magnitudes that are appreciably less than input device resolu-
tion require special Interpetation, most notably when resolution ol the Interface Is compara-
:lvely coarse when compared with mean error (an order of magnitude difference In the Beringer
& Peterson study).

Ar alternca way of Ex ni6ing this data would be to eatagorize responses by touvh units and to
present a iiequency distribution, elr'ir univwilate or btvarlate, representing the frequencies
with which various magnitudes of errx,- crWd be expected. This Is particularly important for
-devices s•.-R" to the Infrared panelss hav•as a ro outi on of orgy 1/8 inch Inasnuch as error
.cannot be measved on a fine enough scale to be considred conlnuous, subsequent evauaton

should treat the data in a categorical fashion. Ibis appewrs to have been. o.•-tlooked in a number
of previous studios (e.g-, Beringer & Peterson, 1985). Hall at at. came clzsest to this In their
cumulative accuracy documuenation but the irderface device they used was not of the type re-

- quiring data categorization (essentially conwus measurement for the purposes described).
The same can be said for the data of Beringer & Bowman (1989).

--- •It Is apparent that one must use different devices to answer different questions. if one wLsls
to answer the question of how accurately one can place one's finger on a sloped surface, the ap-
propriate measurement device may well be sor.ethlng on the order of the high-resolution thin-
film resistive interface. If one wishes lo determine how accurately a particular device can be
used, on Is then restricted to analysis and reporting In terms of that unit's resolution capabUl-
Itles.

ltfga&. One must also be cautious In an Wetprstatnal sense when reporting main
effects for the vaiable of interest in these stude. The Haol studies reported a number of sig-
-nrfcant 2- and 3-way (and In one case 4-way) Interactions but main effects were still dis-
cussed wthout being tempered by the presence of the Iteractlons. The Interactions were not
fuly explained, either. In this and other studies the result Is that reliability of the main effects
Is couded and one Is often left to sort out when a main effect wi go one diretion and when it
will go the other.

B. There is also the notion of the Orange e~fects and the possibility that restric-
tlons In the range of Independent variables may produce "no-effectm situations. Previous stud-
ies hao been concerned about the accuracy, In very-hilg-resolutlon terms, with which Indi-
viduals could use a touch-input device. There was never any question among researchers as to
the efficacy of the Interface for menu selection using reasonably-sized key Input areas. The
Hall study did examine a limited range of targe size, limited to between 9.9 and 12.0 mm In the
y axis. This range was not likely to elicit the potentially InterestLng effect, suggested by
Beringer and Peterson (1985), that people may not toudi accurately "...because their fingers
get In the way." Thus one should be careful In Interpretting no-effect results If the independent
variable ranges are restricted.

r.... A . At. ;; . .. A.L'AL"' t lat . ... ... A... -- .
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1.34 mm In y during the first exposure to a comparativeiy small target (+ character); that
eiTor grew to -2.29 mm in posttest (the 5th block of trials), replicating findings of earier
studies. It Is also Interesting that mean y error for the box-shaped targets varded from -1.5
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-. .: -p -117 ir with no significant effect of target size. These data fit a trend that Is increas-
-*- .J;..•:- iAn magqtude; all Intenmdate blocks show a Ng'her magnvude of error (average of I. 0).T"At:-!•-.a., -. appar to oxhd In thwe, dat the Nosftd ftige ett obere prevW*,

It aeems apropriaW to examine a much wider range of LgCAW& spanning the range from
", -• ead4 4bscured by the Ungerpad to cleady visible beyond the bounds, of the fingerpad, This Is

ai, more rasonable approach as a wider range of tasks are now represented and owe can truly
exam-.• the relationship between desired preciston and obtained accuracy (obtained acmuravy
should be a function of desred precision or, more succinctly, perceived precision require-
menW. This Includes the case where vkw of target Is lost JiA prior to contact.

In-nogna, Wd is also an Wssue hem. Hali t aL lnstructedl subjects to touch the centers cf
the targets ptesented. This can not be assumed to be standrKlw operatng procedure for all touch-
panel users, paicularly novices. In the most absta sense, one could reason that a user must
--o-ch ftm target. At the lowest level tUhs can mean that some par f the fingarpad must con-
tact some part of the target. The next Ngher level of Interpretat•on would be that the centact
polnt must be "wltth" the target, where a target htas defined boundares. At the highest level
one sees the requiremend as nmanfn that the contact point must be centered In or on the target.
Each of these Imnructonal sets should produce different precision levels in ascending order.

- Instructional set may not appreciably affect pedromance, however, if ditferent 4nstructions
are Oven the sane interpretatior by the operator (i.e., touch the "arger being Interpretted as
"touch the center of the targer).

Th,.nv sent studies were conducted to examine some of these unanswered quesions, most
noteai,, the questions of targer size variation and intructonal set. It was expected that varia-
btons W- target size should produce variations in perlormanae error, responem to smaller tar-
"gets exhibiting wuniller mean or variable error. t, wa also expected that variations In In-
struction to the operator shou produce changes 1i rialned precision or variability with the
above poosible Interpretatinl litation.

Kiethod

A mod&•kd central-composite design (COD) was used to assess the effects of three variables
(target iocL:n on the x axis, target location on the y axis, target size) at five levels each. The
resulting economy In th screening design reduced data collection to 23 points from the 125
required for a single replication of a ful-factorial design. This economy Is not without cost
however, as yiIfts at the extremes of th experimental space are sampled once per replication
with the mia.hity of points being in the center of the variable space. Targkt aize varied from
63 mm to 19 mm by 3.2mm increments. Target location was equally distributed about tho
center point of the display screen with a spacing of 160 display pixels (40 mm) between target
centers. The CCD sampling strategy allowed nine unique combinations of x and y location to be
sampled, four of these as part of a fractional factorial design. Categorical variables Included In
t-is study included gender, use of gloves, and presence/absence of visual feedback.

Both Infrared (Carroll Touch) and resistive (Elographics) touch panels were used during
data collection. The Infrared device was mounted on a 14-Inch flat tension-mask monlto, while
the resistive device was attached to a 13-inch curved-surface c.r.t Each was driven/read by a
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,. •dedicated micoprooess" system. Given the number of variables addressed and space lirmta-
lins, resl[Otlvu~-panel data wlill be given priority.

Twenty-fow right-harded undergraduate students (12 male, 12 female) served as participants
and u6ed a M-411mh resistive panel as the Mertaos device. Each was sealed before the appro-
priate 4isplay In an &*ustabe chair such that eye height was located on a line orthogonal to
diay ceteor with the dtsp[ay within comfortable reach, Their task was to touch the square
targets appea-ing on ft display as qulcy and accurately as possible. Irstruction to this effect
w•re presented as text on the display. Each participant performed four blocks of trials, two
with the bare right hand and two with the gloved righd hand. Trials were presented In four
blocks of 23 conditions each, the order of these conditions being randomly selected. Visual
fee•back was provided on tdais 2 and 4 Indicating the registered input point relative to the
Intended target. The bue had was used during blocks I and 2, the glove being worn for blocks 3
and 4. Folowing data collection each Inval was given an explanation of Uh purpose of the
expeftent and the Intended application (AH-64B Apache helicopter).

Preliminary Results

- ultiple regression for the x and y error measures (3 each) produced values of R2 ranging
from .13 (flit x contact) to .20 (last y contact). Although signiflicandt predictors Included
gender, feedback, gloves, and some Interesting second-order effects of size and reiative target
location In x for most of the dependent variables, only contact duration (R2 =.52) was well
predicted by Its combiratlon of predictor variables. This was replicated In the second study for
contact duration (R2 .- 54) and log reaction time (R2 =.68), with group, subject, gender, and
group by trial accounting for the vast majority of the variation.

Mea errors across all x.y locations ranged from +lmm to -11.5mn with typical standard
deviations rangin from 2mm to 3.25mm (for both x and y error). Responding can thus be
caacteried as quite accuraft. It appears that a square area approximately 20mm on a side
would adequately account for the vast majority of variation found In this examinatfion. This area
Is 33% smaller In each dimension than te tactual recognition field recommended by Hall et al.
(1988) to accomplish the same accomodation of operator variability.

Reaction times (RT) across spatial locations on both the Infrared and resistive panels
followed esirlar patterns. Those targets closest to the top or left-hand side of the display
produced the longest RT's and, for th0 Infrared pan0l, greatest error. Contact durations were
reasonably uniform across toealons (mean - 130msec) excepting at the highest target on the
screen where contacts were of shorter duration. RT's In the first study ranged from 504 msec
to 652 imsec. Although there were some statistically significant gender effects relative to
accuracy and response time, the magntude of these differences was so small as to make them
nonsignificant in the practical sense.

The Instructional variation result was Interesting In that mean dlffereices in x and y error
by trial and group were of virtually no consequence (shift of 0.5mm at best). Variation in y
error did decrease, however, for the experimental group overall (first point of contact: s =
",..2 to s = 8.6 pixels; from 3 to 2mm). S,rnllar patterns were found for both RT and contact
duraUons. RT increased signiiicaniiy over iriais ior ioe experimfIefidi group (729, 893 alrd
1048 msec) as did variability, while RT decreased for the control group (611, 481, and 485
msec respectively). Contact du:aitions decreased slightly over trials for the control group but
did not change substartally foi the experimental group. ti summary, instructional emphasis
on accuracy made subjects more deliberate and less variable in their responding but did not
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substantiadly reduce bias error (0.5 mm or so). This result combined with subjective reports
from Subjects suggests that Individuals wil, on average, interpret wtouch tha target* as louch
the canter of the target-. Instruction to do the latter, In most cases, is thus redundant

Conclusions

The findings of this study suggest that "he most frequently used *keW areas In menu selction
should be placed near the lower or right-hand borcers of the controi/dIsplay area tIoth to
minimize activation time and to reduce magnitude a, ,;rror. Th'i. s true for riaht-Oianded
activation and should be mirrored in tha x axis for left-hanred activation. "ibt variabie error
can be reduced by Instruction was not suiprising, but the improvement was so small as to
suggest that most individuals are a!ready per ; as ai,.iff-Atay as is p•cssibte for them. The
apparent failure to account for much oi the variation In x and y error Is undoubtedly reflected
In the fact that no extreme values of x and y positon were used (near display edges) and the
placement of most targets was within 4 cm of cents; screen (8 cm at worst possible case). This
Is, In fact, the good news, suggesting that one can expect some uniformity of precision across the
display surface with zhis type of Interface. It is also clear that the bias error found in previous
studios of infrared devices is largely absent with the resistive panel, most likely as a function
of reduced parallax. This leaves variability as the biggest problem to be dealt with and use of
input areas at least 20 mm across In x and y should contain the vast majority of Intended Inputs
for the range of target sizes most ilkeiy to be used.
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Navigating Channels Using Parallax Range Lights

K1evin Laxar, M h
Naval Submarine Medical Research Laboratory

Marc B. Mandler. PhD
U.S. Coast Guard Research and Development Center

Abstract

To dscermine the navigation performance of observers using
current parallax (two-station) range lights, we measured observers'
ability to detact deviation from the channel centerline and motion
acrpas the channel. We found that the two-point fixed range light
configurazion affords a reasonably high degree of sensitivity in
determining lateral positicn and motion. With two-point flashing
2:ange lights. seositivity is slightly decreased and errors in
Judging direction of motion are significantly higher than with the
`txead lights. Training or experience was shown to improve
navigation performance, and judments of motion, toward the range
'..is were. significantly more sensitive than judgments away.

At the present time, the U.S. Coasv Guard employs a visual method for
indicating to a vessel's operator the correct path or "range" to follow while
proceeding along certain navigation channels, such as approaches to harbors
and within rivers. This iU the parallax range indication, which for nighttime
use consists of a pair of lights positioned on the range axii with the farther
light slightly higher than the nearer one (Figure 1). Vertical alignment of
the lights indicates that th. vessel is pcsitioned on the range's longitudinal
centerline, or range axis, and any deviation from this course is readily
apparent. As a baseline for comparing performance of other proposed types of
range displays, experiments were conducted to measure observers' ability to
judge their motion toward or away from the range axis (dynamic simulations),
and whether they were on or off the range axis (static simula.tions).

-- __FRONT REAR (HIGHER)
ST [RANGE RANGEK LIGHT LJGHT

•: Y, RANGE AXIS .

--- : t. ANGLE Ot

POSITION OF THE OBSERVER
Z.L-j. Top view of a parallax range. W: chionmel width; Y: distance of
observer from range axis; 8: horizontal -ingle between the lights.

?Lethod

Thirteen observers, 11 men and two women, ages 23 to 59 years,
participated. All had 20/25 or better visual acuity. witn correction if
required, and varied in their experience as psychophysical observers. Y'our of
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"these observers also participated in the static simulations.

The range configurations were simulated on a Ramtek 9400 high resolution
color display system driven by a DEC VAX minicomputer. Ob'servers responded by
means of an auxiliary key pad.

Two types of parallax range indicator lights were simulated:

o Two-pcint fixed, consisting of two lights which are always on and which are
vertically aligned when viewed from the center of the channel. This was
simulated as a pair of lights 0.6 arc mrin in diameter, separated by 4.0 arc
miin when aligned. When viewed from off center, the two lights are not
vertically aligned and the misalignment increases with increasing distance
from the center of the channel.

o Two-point flashing, similar to the above except that the two lights are
flashed. The upper light exhibited an Equal Interval 6.0 flash
characteristic (3.0 sec on and 3.0 sec off), while the lower light showed a
Quick Flash characteristic of 0.3 sac on and 0.7 sac off.

Procedure

Observers were dark adapted for 5 min, seated in a dark room 6 meters
from the display monitor. The monitor screen subtended visual angles of 2.40
high x 3.30 wide and was uniformly illuminated to 0.003 cd/m 2 , equivalent to
the night sky with a partial moon. The stimuli were centered on the screen,
white in color, and had a luminance of 100 cd/m2 .

Dynamic simulations. For each trial, a pair of range lights was
displayed in a configuration corresponding to a view from some distance off
the range axis. After a variable foreperiod, the bottom light begat, to move
slowly to the right or left, simulating a vessel's motion across the channel.
As soon as the observer could correctly judge the right-left direction of
motion, he/she pressed a button corresponding to that direction. When the
correct button was prebsed the distance traversed by the lover Uight was
recorded by the computer. Trials were separated by a two-see interval, and
errors were recorded and rerun later in the session.

Eleven starting positions were chosen, up to 6.2 arc min right and left
of center. The lower light moved at 9.3 arc sec/sec, which was imperceptibly
slow so that judgments were based on the position of the lights at some time
after the start of the motion. For typical channel configurations, this
corresponded to a speed of 2.6 to 11.5 knots across the channel. Performance
was measured in a single experimental session, which consisted of one trial aL
each starting position presented in random order in both left and right
directions of motion, repeated over three blocks. The session thus comprised
66 triAls, and lasted about 50 min. Observers were given 42 practice Lriali
prior to data collection.

S•atic simulations. The two lights were presentea in one of nine
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S.....- lguralions with the lower light up to 37.1 arc sac (0.62 arc mrn) right or
1' t": of the range axis. They were presented in random order once every 4 sec

- r-"x 0.2 sec. The observer was required to press one of two buttons on the
.keypad corresponding to the left or right relative position of the lower
light. Each position was presented randomly 30 times in two 270-trial
_essioons which lasted 18 rin each, and the computer recorded each response.

Rasults

t'viMAMic SiMilations.) -- ..

Figure 2 shows the average thresholds for detecting a deviation both left
and right of start position for both the fixed and flashing range displays.
Threshold is the average deviation from start position required by the
observers to correctly judge the direction of motion for that range. The mean
threshold for the flashing display is 0.12 arc =in higher than for the fixed,
but this difference was not siSnificant.

A repeated measures analysis of variance (ANOVA) was computed on the
thresholds of ach display type for the following factors: 2 Directions of
Motion (to the right or left) x i1 Start Positions x 13 Subjects. The

* direction of motion effect was not significant, but start position had a
significetnt effect on thresholds for both range displays (Fixed: F (10,120) -

4.43, p < .001; Flashizg: r (10,120) -3.45, R < .001). Thresholds are
smallest for start positions at or near the range axis (start position of 0.0)
and increase as the start position distance increases left or right from
"center. This means that observers can easily determine whether they are
moving toward or away from the range axis when near the axis, but they require
a greater change in lateral position to correctly judge their direction of
motion when off the range axis.

The interaction of direction of motion with start position defines the
direction of relative motion (DR}M) effect, toward or away from the range axis.
This interaction was significant for both types of range displays (Fixed:

i / TWO-PN

: ~-- 0- P ,',.•kG

1.8 -

,1.4-<

-b~ ~ 2 -4-~ 6 5

LEFT RIGHT
START POSITION (arcrain)

Fi•re-2. Motion thresholds for two parallax range light displays.

129



-- - .-. -. • ._ . =- --_ .... . ...

. (10,120) - 7.71, • < .001; Flashing: Z (I0,120) - 7.36, 2 < .001),
Indicacing that ttzesholis for judging motion toward the range axis are
different from thresholds for motion away from the range axis. Figure 3 shows
these results for each range display. Observers were better at judging
changes when the direction of relative motion was toward the range axis than
when it was away.

TWO - POINT FIXED TWO-POiNT FLASHING

1.6 1.6

1.4 %

-~-4,S1.2 . i

-8 -6 -4 -2 0 2 4 6 8 -8 -6 -4 -a 0 Z 4 6 8

LEFT RIGHT LEFT RIGHT

START POSITION (arzirain) START POSITION (acrcin)

a. Thresholds for relative motion (MRM) toward and away from the range
axis for the two-point fixed and flashing range displays.

"Errors--that is, when the observer responded with the wrong direction of
motion--were analyzed in a corresponding manner to that for motion thresholds.
For the fixed display, mean error percentage was 11.1%, and for the flashing
display 17.5%. A Newmar-Keuls test showed these were significantly different
(2 < .05). The ANOVA showed that the effect of etart position was also
significant. Best performance was near the on-axis position, and errors
increased with distance off axis.

Static Simulations

Data from the four observers were combined and probit analyses were
conducted on the 2160 trials from the two-point range display. With chance
performance represented by the 50% probability level and certainty
represented by 100%, a probability level of 85% correct was chosen for the
practical purposes of this study. Observers could judge when they were off
the range axis by 18.4 arc .ec (0.31 arc min). Additional practice and a less
conservative criterion probability level would likely have made the
performance of these observers approach the 5 to 10 arc sec acuity found by
Westhetmer and McKee (1977) in similar experiments.

To rcl&te the measured deviation thresholds to accuracy of navigation it
is necessary to convert the angular measures to distances, which depend on the
length and width of the range and the placement of the two range lights. The
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o.ýa nnavt, U.S. Coast Guard (1980) has specified optimal limits for such
-rAnga configuration.j, so that if a channel width of 152 m (500 ft) is assumed,
for example, ae can see the r-avigation accuracy afforded by the range
displays.

"When on the range axis, che motion threshold for the fixed range lights
is ll.' m at zhe end of the chanel Tearest the lights. At the far end of the

channeRl, the accuracy drop3 to 35.6 m before the navigator can accurately
prceive lateral direction of motion. Out near the edge of the channel,
p;%rformance drops off somewhat, as shown in Figure 2. The moticn threshold is
15.3 n -qt the near end and 45.,7 m at the far end of the channel. This is
opposite of what is desirable in a range display, which should afford more
seasitivity as the vessol approaches the eage of the channel. For the
flashing range display, accuracy is somewhat poorer than with the fixed
lights. For c ranr.ls wider than 152 m, the accuracy is proportionally less.

The lateral posit.ion thresh~id determined in the static experiment
appears to be subsnan-c:.lly more accurate than the motion thrasholds. The
equiv&lent accuracy fo.- perceiving which side of the range axis the navigator
is (n is 2.6 m at. the nzr 6nd of a 152 m wide channel, and 7.9 m at the far
end. Thlis simly means that it is izcb easier for the navigator to tell if he
is on or slightly off the range axis than to discern whuther he is moving
slowly toMard or away from the axis. Methodological differences, however,
make this task quite different from the dynamic task, so that tne difference
in accuracy mwy be overstated.

Four of the 13 observers in the dynamic experiments had ext-ensive
experience in making fine perceptual judgments. To determine if such
expcrience had any effect on motion thresholda, we comeared their performance

fwfth thAt of the entire group. The exp-zrienced observers ned thresholds
averaging 0.5 arc %ain more sensitive than the entire group, corresponding to
4.3 meters better -ccuracy at the near end of a 152 m wide channel, and 12.7 m
at the far end.

These results describe the sensitivity afforded by present range light
configuratiors and will serve as a baseline to allow comparison of proposed
singl]e-station range lights for evr~uaeting their adequacy as navigation aids.
Studies of three single-station range lights proposed oy the U.S. Coast Guard
are in 2rogress. These findings will be reported iL "'absequent presentations
(Handler, Laxar, and Laria, 1990) and NSI[RL reports
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_ Prediction of Vccai Performance

Using a Complex Computer Came
Brittany J. Thurber

David B. Porter, D. Phil
US Air Force Academy

A complex computer game vas adapted to be played using
either manual or vocal input. Twelve male and twelve female
subjects played ten games, alternating between these two
control modalities. Initial vocal performance, gender, and
familiarity with computer games were the strongest
predictors of subsequent vocal performance. Initial vocal
performance was a much better predictor of subsequent vocal
performance than was initial manual performance.
Familiarity and gender were both stronger individual
predictors of performance than either initial vocal or
manual performanoc.

Many careers attempt to select "appropriate" personnel.
Adequate selection procedures do not yet exist in a number of
these areas; one important example involves air traffic control.
Research is being conducted to uncover the best predictore of job
behaviors in both the cognitive and non-cognitive domains for
this complex task (University of Oklahoma et al., 1988).
Presently, only paper and pencil tests are used to screen
applicants, even though air traffic controllers' tasks are
predominantly vocal (University of Oklahoma et al., 1988). This
paper addresses the viability of developing a voice control
selection task.

The speech output channel is only one response option for
manipulating complex systems, but performance in this modality
determines job-effectiveness of air traffic controllers. In
other multiple-task environments speech responseu can also affect
overall performance (Vidulich, 1988). Limited research has been
conducted on the differences between vocal and manual control of
r. task or on factors that predict vocal performance. Wickens'
('1984) multiple-resource model separates response modes into
vocal and manual categories, suggesting the two rely on different
resources, thus having different characteristics. Also according
to this, tasks will be best perfcrmed when the stimulus, central
processing, and response are all compatible (Wickens et al.,
1983). 1his model suggests that spatial tasks controlled by
vocal commands will oe performed somewhat less efficiently that
those controlled manually.

Air traffic controllers use vocal commands to change
aircraft flight paths. The Job requires this, in spite of the
multiple-resource model's predictions of decrease4d efficiency.
Paper and pencil tests are still the only tasks used to select
individuals for entry into the air traffic control field. The
People -whic pcrf.rm n y these selection tasks may not
necessarily those who would perform best as air tra ""fic
controllers. Including a vocal commaad task as part of a
selection battery should enhance the validity of selection.
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Although there is I2ttle direct empirical evidence, Wickens'
(1984) multiple-resource model suggests that performance on a
vocal control task rather than a manual one should be a better
predictor of subsequent vocal control. Experience and motivation
also affect performance. One study on motivation (Dweck, 1986)
found that high achieving boys form learning goals while high
achieving girls form performance goals. The type of goal can
affect performance on difficult tasks. People with learning
goals consider challenges an opportunity to learn, while those
with performance goals consider them an evaluation with the
strong possibility of failure. Subjects' familiarity with the
task also can affect the amount of challenge; lack of experience
can cause a task to appear more complex than it actually is, thus
discouraging those with performance goals. For this reason less
experience with computers may lead to lower scores, especially in
females. Selection of a computer game for the experiment stems

from research that indicates computer games increase motivation
and provide accurate, objective, yet unobtrusive data (Gopher,
1988, Porter, 1986).

This experiment was designed to examine differences between
vocal and manual task performance and to identify those va-'iables
that best predict vocal perfornance. Vocal control shou'd bias
performance toward the more complex task and manual ,ontrol
should increase efficiency on the simple, uncertain task,
according to Wickens' (1984) model. Prediction of s.,bsequent
vocal performance should be more accurate using previous vocal
control performance rather than manual control performance.
General experience with computer games should also be a strong
predictor due to subjects' development of general metacognitive
schemata. Different goals of male and female subjects could make
gender another important performance predictor (Dweck, 1986).

Method

Twenty-four cadets (twelve male and twelve female) from the
US Air Force Academy volunteered for the experiment. Their ages
ranged from 18 to 21 . None of the subjects had previous
experience with the computer game used. Subjects played the
Whale Came using both manual (keyboard) and vocal control. The
Covox voice recognition system was used for voice control.

The game required the subject to maneuver a whale around the
screen to accomplish two different subtasks. One was to "eat" a
mass of plankton that moved across the screen in a random
pattern. The second subtask was to cause kayaks that came onto
the screen from the boundary and pursued the whale, to crash into
stationary icebergs. Both tasks were worth an equal number of
points. Points were deducted each time a kayak hit the whale.

During manual control trials subjects used four keys, the Q,

E, 2, and S to change the whale's direction. For voice trials,
..-,b'bjec+3 ieed the spoken letter- U; T; L; and P indicating u;,
down, left, and right. The manual version of the game was
modified to approximate the characteristics of the vocal version.
The game's pace was adjusted to make manual and vocsl games the
same length (characters moved about every 1 .5 seconds).. Pilot
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testing indicated a voice recognition rate of about 90%, thU6 a

" random 1O% error rate was incorporated into the manual version.

The plankton and kayaks behaved the same in both versions.

Testing took place individually during a one hour and

fifteen minute block. Subjects were read a set of instructions

and then watched a demonstration of the manual version. Each

subject then encoded their pronunciation of the letters U, D, L,

*• and R; all were trained to a minimum recognition criteria before

proceeding. Each subject then played ten three-minute games,

alternating between voice and manual control.

Results

The data allowed comparisons between vcice and manual

control versions for both subtasks. Kanual performance on the

plankton task was significantly superior to voice performance
(t(23)4.67, p<.O5). The kayak scores on the two control

versions did not differ significantly.
Regression analyses indicated the two versions had similar

task structures (Figure I). The relationships between task

components did not differ significantly for manual and vocal

games.
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Voice performance was divided into initial (VPERF1) and

subsequent (VPERF2) performance. Several measures of individual

differences were regressed against this criteria to identify

which were most predictive. The strongest predictors were gender

(GEND), familiarity with computer games (FAM), and initial vocal

performance; together, these three Independent variablea

explained 50% of the variance in subsequent voice performance.

VPERFj - -.34(GEND) + .29(FkM) +.26(VPERFI)
S-- .500 F = 6.68 p < .005

In contrast, when initial manual performance replaced

initial verbal performance in the equation above, its beta weight

was only .14 and týe overall portion of the variance explained

fell by over 4% (R .459). No significant interactions wert

found between redictor variables. This suggests that e

three main effects were additive.
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,Discussioi

The Whale Came combined two types of subtasks: the plankton
_ - - task was simple but uncertain and the kayak task was complex but

certain (Porter, 1986). Equal priority instructions forced
subjects to perform both tasks. Higher plankton scores on the
manual version might reflect subjects adjusting their strategies
to take advantage of greater task-control compatability. The

more uncertain task, eating the plankton, was performed better
with manual control than with vocal. It may be easier to respond
to uncertain events in the manual modality, and since subjects
were able to concentrate on either the plankton or the kayaks
this difference was reflected by increased plankton scores.

Regression analyses of the two control versions indicate
similar task structures. These structures are the implicit
strategies revealed by repeated actions across games and subjects
(Porter, 1986). The corrslations between implicit strategies and
overall performance were not significantly different for vocal
and manual control. Similar actions, in either the voice or
keyboard game, were associated with higher scores, suggesting
that the underlying structure of the two versions was not
aftected by control modality.

The three primary predictors of voice performance were
gender, familiarity with computer games, and initial vocal
performance. Initial vocal performance was expected to be a
strong predictor, due to practice effects and drawing on the same
resources. In the Whale Game subjects were biased toward
performance goals, by watching a demonstration game and then
recording their scores after each trial. inducing performance
(rather than learning) goals may have decreased scores for
females and explained the observed effect of gender. Familiarity
with computer games was a separate but strong predictor of

overall performance. The additive effect of gender and
familiarity predicted 44.5% of the variance of criterion scores.
General experience with computer games was more strongly
predictive of vocal performance than even previous vocal
performance. Perhaps the general metacognitive strategies
developed through varied experience are even more valuable than

initial specific practice wtitb the system.
Initial vocal performance was a stronger predictor of vocal

performance than was initial manual performance, as was expected
based on Wickens' (1984) multiple-resource model. A task relying
on different resources than the criteria (i.e. the manual control

task) contributed almost nothing to the prediction of performance
after gender and f>amiliarity were consideŽred.

Improved selection could be accomplished by including vocal
as well as manual controi tasks. Spatial vocal tests may be more
reflective of general processing resources which, in turn, are
more predictive of general capabilities. Incorportating such

tasks into the selection battery would increase the probability
of selectiong the best personnel. This could lead to reduced
training costs, time, dropout rates, and improve subsequent
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performance. These benefits apply not only to air traffic
controllers, but also to pilots and others who must perform some
vocal control tasks.

This study has taken an initial step toward discovering more
accurate predictors of performance on vocal tasks. It indicates
there are performance but not necessarily structural differences
between manual and vocal control versions of the same task. The
hypothesis that vocal performance would be a better predictor of
a vocal task than manual performance was supported. Analysis
also suggests metacognitive strategies and general experience can
be more important than initial performance when predicting
computer game performance.
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Abstract

The resident U.S. Army Engineer Officer Advance
Course was converted for home study via asynchronous
computer conferancing (ACC). Students and instuctors
communicated with each other using computers at home,
thus creating an "electronic classroom". Test scores,
completion rates, student perceptions and costs were
compared to resident training. Results showed that:
ACC performance is equal to resident and costs are less
than resident.

Geographical dispersion, limited training time and civilian
job and family demands make travel to resident schools for
training and education difficult for the Reserve Component (RC).
Not only is it a hardship for soldiers to leave jobs and family,
but their units are unabla to conduct collective training when
soldiers are absent. In addition, training soldiers at resident
schools has become so costly that HQ TRADOC has proposed a So%
reduction in the number of soldiers traveling to resident
training by 2007 (TRADOC PAM 350-4).

The purpose of this paper is to summarize an investigation
of an alternative means for meeting the educational requirements
of the RC. The goals are to (1) develop and test a new training
option, using asynchronous computer conferencing (ACC), that

1 These data are summarized from Hahn, H., Ashworth, R.,
Wells, R., Daveline, K., (in preparation). Asynchronouk
ComMuter Conferencing for Remote Delivery of Reserve
Component Trainina (Research Report). Alexandria, VA: U.S.

R -- m T inBiRth-t- fin- the ."havioral and Social
Sciences.
2 This paper is not to be construed as an official Department
of the Army document in its present form.
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S,
3 s and units and

-iepR•' *.i ot teQuire soldiers to leave their h and units
-- et. ;at•1aim the quality of training typically found at the
_:ZI•.•ch "schiol; (2) determine the cost-effectiveness of

- deyeioping and operating the ACC alternative.

Asynchronous computer conferencing is a means for
--.. c i ing from different locations at different times (i.e.,
asynchronosisly) using a computer network. For training
pU.pos"s, an "electronic classroom" is established by connecting
all students with each other and the instructional staff. A
student or instructor can participate in the classroom from any
locati•n using existing telephone lines and a computer equipped
with a modem. Students can work together in groups, ask
questions of the instructors, tutor their classmates or share
their thoughts and experiences. Instructors can direct
individual study, conduct small group instruction, answer
questions, give remedial instruction and provide exam feedback

*- to the students.

Method

Fourteen RC officers (13 males; 1 femaJ3) took Phase III of
the Engineer Officer Advanced Course (EOAC) by ACC homestudy.
For comparison purp'oses, performance data were collected from
RC students taking the same course in residence at the U.S. Army
Engineer School from October, 1986 to June, 1989.

The instructional staff consisted of a civilian full-time
course manager/administrator responsible for the overall
operation of the course and three part-time instructors. The
part-time instructor responsibilities included directing group
discussions, remedial instruction and/or monitoring student
progress.

Course materials consisted of Module 6 of the EOAC (66
program hours of instruction). Media used included paper based
readings and problems, computer-aided instruction, video tapes
and computer conferencing discussion. Topics covered were Army
doctrine (e.g., rear operations), technical engineering (e.g.,
bridging, flexible pavements), leadership and presentation
skills. The program of instruction was identical for the ACC
and resident classes.
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. .ac student was provided with an IBM XT computer with 20
- m4abyte 14 rd disk, color monitor and printer. Software and

iwsAewar-e loade4 on each computer consisted of: (1) a
spicIally deyloped cotrse management system and communications
- az.caq•e; ()- computed-assisted instruction and tests; (3) word

.processing package; (4) spreadsheet.

Commvunication software for asynchronous computer
conferencing was provided through U.S. Army Forum, Office of the
-Dirqtor of the Army Staff. The host computer was located at

* Wayne State University and used the CONFER II conferencing
. .•ftware system.

The course was conducted from September, 1988 to April,
.1,94. Students were mailed all their computer equipment with
written assembly and operation instructions and course
"materials. In addition they were provided with a toll free
_hot line" telephone number for resolving hardware/software"/- problems. The first lessons to be completed were self-canducted
aWd designed to familiarize the student with the operation of
the computer and software. Scores for computer training were
not included in overall course grades.

Part-time instructional staff were provided the same
equipment and software as the students. In addition they were
given a 40 hour training course on operating the hardware/
softVare, instructional responsibilities and
teachinq,/motivational techniques. Instructional staff and
researchers met together to conduct this training using a
combination of lecture and hands-on practice with the computer.

There were four types of data collected: (1) test,
practical exercise and homework scores; (2) pre- and post course
student perceptions of their amount of knowledge on the course
topics; (3) course completion; (4) cost of converting and
executing the course. Comparisons of the resident to the ACC
course were made using multivariate analysis variance procedures
for a two-group design.

Results

As shown in the top of Table 1, there was no reliable
difference between the test scores of students in residence
verust ACCX- a 0-^nprip-,sn of 1-h-A stler~tm Self r~tirnn of the~ir
level of knowledge before and after the course, showed that the
ACC group had significantly greater gains in their perceived
amount of learning, as shown in the bottom of Table 1.
Completion dat& showed that 95% of resident students completed
the course compared to 64% of the ACC students.
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.. - nt Scores &is Batinms

Resi9111sicjnilicance

Tests 92.0% 86.4% NS
"Homework 88.8% 92.0% NS

, Practical 90.4% 89.9% NS
Exercise

Perceived Amount 33% 12% p<.05
Learned

"(% Post-Pre)

Cost data were computed separately for (1) converting an
existing course for delivery by ACC and (2) executing each
iteration of the course. If the conversion were done
by within-government staff, then the cost would be approximately
$296,100. If it were done under contract, then the cost is
estimated at $516,200. Start-up costs of equipment purchase and
instructor training were estimated to be $73 ,100 for within-
government and $96,000 for contractor. Costs that will recur
with each iteration were estimated at $234,400 for within-
government and $420,900 for contractor.

SKI

l "o

a 3 4 S 4 7 I I t

COURSE InERATIONS

Sg ~ Relative costs of EOAC alternatives over 10 course
iterations.
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'r- -i? re 1-shows the total course conversion, start-up plus
5 the retcurring costs over 10 course iterations. Initially
_ resident and ACC (within government) are similar with ACC
(contractor) costs being nearly twice as much. However, when
+.he costs of conversion and execution are amortized, ACC
(contractor) becomes less costly than resident training after
four course iterations. After five iterations ACC (within
governiment) would save 47% and ACC (contractor) would save 6%.

*: Cost-effectiveness ratios were computed by combining the
cost and completion rate data. The ratio was greatest for ACC
using government staff (.64), second for resident training
(.41), and lowest for ACC using contractor staff (.36).

Discussion

It has been shown in this report that there is a cost-
effective alternative to sending RC soldiers to branch schools
for resident training. Training by ACC can be conducted just as
effectively and for less money. Thus, this technology appears
to meet the need of the RC to complete educational requirements
from the home or homestation, without long absences from the
unit. The "electronic classroom" could be conducted remotely
from existing educational institutions such as the branch school
and/cr the U.S. Army Reserve Forces School in order to maintain
standardized instruction.

Additional research is needed, however, to improve the
completion rate for ACC home study. Reasons for dropping out of
the experimental course were related to limited time due to
competing activities such as civilian jobs and family. A means
of predicting which soldiers are likely to succeed or drop out
of home study will assist Army trainers in both selecting
students and providing assistance for those at high risk.
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- . Abstract

Past research has demonstrated a relationship between undergraduate grade
poiht-aveW-g.(GPA) and training and job performance. Further evidence su gests
that the. -U.dergraduate institution attended may play an important ?ole in
influencing that relationship. This paper presents a methodology for establishing
empirically the effect of undergraduate institution on the predictive validity of
GPA. Procedures axe also proposed for exploring the responsible characteristics of
undergraduate institutions if college effects are detected. Implications for
personnel selection systems of differential GPA validity for colleges are
discussed.

Throughout the military and private sector, undergraduate grade point average (GPA)
plays au important role in job selection decisions. This measure of academic achievement
and demonstrated ability is widely held to predict employee performance. Recent literature
reviews show significant but modest relationships between GPA and employee performance
both in training and on the job (e.g., Dye, Reck, & Han-is, 1989).

An issue raiseA by the use (f GPA as a personnel selection factor concerns possible
inequivalencies in the grade scal! across colleges. The implication for employers is that
expected performance would vary among job applicants who have the same GPA, but
graduate from different colleges. Research on this issue is sparse but two studies suggest
that a school factor may moderate the GPA-performance relationship. Dye et al (1989)
have foutd conrelations for graduates of the same college to be higher on average than
thou for graduates of different colleges. Further evidence that college characteristics may
influence the predictability of GPA has been reported for Air Force officers commissioned
from the Reserve Officer Training Corps (ROTC) program (Barrett & Armstrong, 1989).
Performance prediction was improved by considering a quality measure for the officers
college in addition to their GPA.

The current study extends the investigation of the college and GPA issue in the Air Force
to a second officer commissioning source: the Officer Training School (OTS) a" Lackland
AFB, TX. The design and preliminary findings of a two-phase study of the relationship
between GPAs awarded to cadets graduating from different colleges and their subsequent
performance in OTS are described in this paper. In the analytic phase, the initial focus is on
"the validity of GPA as a cadet selector. In addition to simple GPA effects, a methodoiogy
for examining the joint effect of GPA and college is described. If differential validity for
colleges is observed, follow-on analyses have been designed to explore the responsible
variables. In the explanatory phase, a primary interest will be to determine the relative
contribution of siudeat enrollment standards versus post-admission experiences to the college
effect Procedures are described for determining whether the more important explanatory
variables refleci the talent of entering students as opposed to the quality of education
offered by the college.

Analytic Phase: GPA and College Relationships with Cadet Performance

OTS cadets are selected using a whole-person approach by boards composed of field
grade officers. Previous research has demonstrated that GPA is one of the factors related
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-•{-Z6• I < .041) to the selection board's decision to admit or reject a candidate (Cowan.
A.rtett, .& Wegaer. 1989). Other significant factors included the Air Force Officer

Qualfying Test (AFOQT), degree type, and prior military service record.

One goal of the analytic phase was to evaluate the validity of the GPA selector by
_ obtaiit.in an accurate estimate of the population correlation with OTS performance.

. - aa•t e sawple size affects the reliability of the estimate, procedures were developed to
_,-xiax$ize. available cases. Further, to account for sample homogeneity produced by

- prescreening cadets on GPA and AFOQT, restriction in range corrections were applied to the
correlation coefficients.

A separate series of analyses was designed to address the comparability of the GPA-
performance relationship for different colleges. Graduates from colleges nadon-wide are
considered by OTS boards, but from many of the colleges there are only a few applicants.
To ensure that within-college sample sizes were large enough to detect effects reliably, it
was necessary to restrict the total sample to selected colleges.

__•.Method

Data were obtained from archival personnel files maintained on Air Force off icers. A
total sample of 11,619 cadets who entered OTS between 1982 and 1988 was identified.
Source data for the primary predictor variables were the cadets' 4-year undergraduate GPA
anchored on a 4.0 scale and the college which conferred the"- baccalaureate degree.
Measures of cadet performance were obtained from various phases of the 12-week OTS
program. Information on reason for terminatinS training was used to generate a PassiFail
dichotomy reflecting final training outcome for the total sample. Eight additional
measures of performance were available for graduates (N = 9,858). Final Course Grade was
an overall rating of academic success in the training course obtained by averaging scores on
five Consolidated Written Tests (CWT 1 - 5). The CWT measures were percent correct scores
achieved on exams covering four basic areas: defense studies, professional military
knowledge, communication skills, and leadership and management principles. The final two
measures were ratings by training instructors of the cadets' overall accomplishments. The
Officer Training Effectiveness Report ratings were reported on a 5-point scale (Outstanding
= 4, Excellent - 3, Satisfactory - 2, Marginal = 1, Unsatisfactory = 0) at the 61h and I I
week of training. Each OTER considered performance areas including leadership,
adaptability to military life, professional qualities, communication, and judgment

Analyi

Simple GPA Effect Summary statistics were obtained to describe performance on the
GPA predictor and training criteria. Simple (bivariate) correlations to describe GPA-
performance relationships were also computed. To account for restriction in range on the
AFOQT, a multivariate correction was applied using test resalts for an unrestricted sample of
3,000 examinees (Skinner & Ree, 1987). For GPA, the unrestricted group consisted of OTS
applicants N = 32,648) from 1981 to 198&

JDintGPA and Coll•ee Effect To examine the joint effect of undergraduate institution
and GPA on cadet performance, a reduced sample was identified. Subjects were restricted to
graduates of colleges which had conferred degrees upon 20 or more cadets A case count of
20 per college was judged to be the minimum necessar, to detect college effects reliably.
A total of 5,150 cadets from 102 colleges met the requirement.

Multiple re~rer-Kion analy.ses Are. currently beirE end•ucted to t's•t a priori bypotnhe-,
following the generalized linear model approach described by Ward and Jennings (1979).
The starting model is designed to insure a relatively complete specification of potential
joint effects due to GPA and college. College identity is measured using binary coding to
form categorical membership predictors for the 102 institutions. In addition, the starting
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model co-=ai fi-st-, zecond-, and third-order polynomial terms for GPA and their.zracti• wih the college piedizzoms Nonlinear GPA predictors are iciud d to account
for a possible relationship with expected performance that is ogival in shape.

Reduced models have been designed to detect cther potential relationships for GPA and
colleges with cadet performance that are less complex than the one hypothesized by the
starting modL. Possible outcomes are an interaction between GPA and college, but one that
has a sitap;tr functional form, either linear or curvilinear. Alternatively, there may be a
joint but ,oninteracting effect due to GPA and college (with either a linear, quadratic. or
cubic form). In these cases, expected performance would differ by college at fixed GPA
values, but the difference per unit change in GPA would be constant. Th least complex
altemnate outcome would be an effect due solely to GPA (linear, qua4dratic, or cubic) or
solely to college.

To isolate the 'best" model, pairs of models will be compared using the F-test (p <.01).
The same series of analyses are planned to identify the most appropriate model for each
criterion. Raw score weights derived frcm the least-squares solution will be used to compute
predicted performance scores. These results on the magnitude and direction of significant
effects will aid in interpreting, for example, whether any differences in expected
performance for equivalent GPAs as a function of college are appreciable.

Explanatory Phase: Characteristics Which Account for College Effects

The extlanatory phase will be accomplished if results of the analytIc phase show that
the relationship between GPA and cadet auccess vanes by college. College effects will be
judged to be present for a criterion if the corresponding 'best' model contains significant
information about college membership. The objective is Zo identify variables underlying
tre effect attributable to colleges. A primary interest is whether perfmiaance variance
accounted for by colleges is due principally to admission standards (college selectivity) or tothe nature of academic experience keducational quality). The college quality indicator
found to enhance the predictability of ROTC cadet performance (Barrett & Armstrong.
1989) incorporated both components in a single measure using policy-specification analysis.
The proposed design provides procedures for partitioning the college selectivity and
educational quality components in order to determine the unique contribution of each to the
college quality factor. Further, provisions are made to identify specific oroperties of the
academic and instructional opportunities offered by colleges that may' account for an
educationel quality component.

SMethod

The unit of analysis will be colleges, as specified in the analytic phase (IN = 102).
Measures of the college selectivity and educational quality components are being obtained
from published reports which rate and describe colleges (e.g, American Council on
Education, 1987). To measure college selectivity, average scores of the entering freshbman
class on national standardized aptitude tests (Scholastic Aptitude Test, American College
Test) are being recorded. Several potential measures of educational quality have been
identified. Ratings of overall academic excellence and academic-athletic balance are
available from a survey of college administrators and faculty (Gourman. 1985) Other
measures are percentage of applicants accepted, percentage of graduate students, ratio of
students to full-time faculty, percentage of full-time faculty with PhDs, number of volumes
in library, and dollar value of endowmens grants, gifts, and donations. Data to be used as
criteria reflect the unique contribution of the 102 colleges to the prediction of OTS cadet
performance. These values are the regression weights (b-weights) ;'or the college
..membership variabies from the 'bestW model in the analytic phase.
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Regression analys's will be used to explore the relative contribution of college

selectivity and educational quality measures in accounting for the college effeect The b-: " ~weights for colleges will be regressed on college selectivity vari.ables only, educational

qua~lity variables only, and Doth. Predictive accacy will be compared using RI and F
statistics. Stepwise procedures will also be accomplished to identify the most salient
indicators among the available educational quality measures.

Results and Discussion of GFA Validation

Descriptive statistics of the performance criteria in Table I show that most cadets
passed the training program (86%) and achieved mean scores in the low 90s on the Final
Course Grade mniasure and on the CWTs. On the average graduates received satisfactory
ratings on the 6'1 week 0 1 FR and improved their performance to an excellent rating by the
S11 th week. Mean GPAs for OTS applicants, entrants, and graduates showed a slight increase
across groups (2.96 to 3.05), but the standard deviation values did not change (.45 to .44).

As shown in Table 1, the imcorrected correlations between the performance criteria and
_GPA indicated low to medium-low positive relationshi•s. The lowest correlation was
observed for the Pass/Fail dichotomy (r = .0!) and the highest corm'lation for Final Course
Grade (I = .31). All correlations were significant at p <.0i except Pass/Fail and the 6 th week
OTER. Correlations corrected for restriction in range on both GPA and AFOQT were not
appreciably larger (.03 or less) than the uncorrected correlations.

Results of the preliminary GPA validation are consistent with earlier studies (e.g, Cowan
et aL, 1989) showing the utility of GPA as a factor in the OTS selection process. For many
criteria of cadet performance, the observed relationships with GPA are statistically
significant and are judged to be appreciable as well. The highest gains in expected

Table 1. Summary Statistics of OTS Criteria and Correlations with GPA

Criteriona Mean SD r r.

Pazs/Fail .86 .01 .03
Final Course Grade 91.78 3.78 .31"" .33
CWT 1 91.59 5.24 .19"" .21
CWT 2 91.57 5.18 .22'" .25
CWT 3 91.84 5.06 .21" .24
CWT 4 90.90 5.46 .22"" .24
CvT 5 92.39 4.S5 .18"" .20
OTER 6th Week 2.04 .68 .07" .08
OTER 1 1th Week 3.78 _.42 .20"" .22

"aPuss/F&iI N - 1161% other criteria N - 9,m58.
6, -= orrecte fer restrictionor GPA rad AFOQT.

performance per one point increase in GPA are for Final Course Grade (about 2.5 points on
the grade scale or .75 standard deviation units) and for the I,& week OTER (.7 point on the
rating scaie or .50 standard deviation units).

iTh%-, ..... a.lc - agni1... c of . hc t..correc..d and CGrctd cGcT•i, cd"#;icicnt ..
an ,mex'ected finding, in view of prior research suggesting that selection board members use
GPA information• 4n their evaluations of OTS cadets. Similar corrections of AFOQT
validitie: for the study sample produced marked increases. Apparently, the boards placed
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greater emphasis on applicant aptitude, and perhaps on degree type (technical or

nontechnical), thereby mitigating the anticipated impact of sample curtailment on GPA.

Implications for Personnel Selection

An advantage of the proposed methodological approach is the relative ease of
application by other government and private sector agencies. Special data collection
efforts, such as convening policy-makers to judge college quality, are not required. Most job
applications request the information on college identity needed to accompfish the analytic
phase and explanatory data on college characteristics are readily available from published
documents. However, a potential limitation is that the accuracy of published college ratings
is unknown.

If college effects are detected, personnel selection systems which include GPA should
account for the moderating influence of the underlying characteristics of undergraduate
institution. If college selectivity is the most salient characteristic, selection systems which
use an aptitude measure in addition to GPA may already be capturing the performance
variance. Other systems which rely on GPA exclusively may find college selectivity to be
an aptitude surrogate. Either type of system might also be improved by considering
indicators of academic and imtructional experiences if educational quality is shown to
moderate GPA predictability.
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Institutional and Occupati•aol Paths to Retention
Among United States Air Force Officers

. Wfilian H. Cummings

Defense System Management Col lege
Ft. Helvoir, Virginia 22060

Abstract

This study examnined the hypothesis that institutional
reasons for joining the Air Force--vice occupational reasons--
would predict career retention. Contrary to expectations, survey
responses from 9,409 officers demonstrated consistent positiv*
relationships (p < .05) between retention and several occupational
reasons for joining (particularly job security and benefits).
Institutional reasons generally ftailed to predict retention.
Oflicers with a stronG desire to fly or prior flying experience
were poor retainers. Policy implications era discussed.

Mostos's institutional/occupational (i/0) thesis of organlzational
chAnge provides an Important framework for understanding many current trends
In the armed services. Moekos argues that "the Amarican Military has been

moving away from an institutional format to one that increasingly resamoles
that of an occupation (Mokos & Wood, 1988, p.33.' Institutiorts are holistic
organizations based on service to others and a sense of 'calling" or 'duty,"

" requiring a near-total commitment to the organization. Occupation&, on the
other hand, are based on employment practices of suppiy-and-demand, an

Sexchalnge of employees' time for money, and a speciali t's job orientation.
Moak&* and his coileagueu offer clear evidence of the gradual transition

from an institutionally based to an occupationally based military. Moskos
further outlines three consequences of the institut!onal-to-occupational
transition: (a) a tendency for employees to define task boundaries and
standards, (b) replaoiment of intrinsic motivation with extrinsic motivation,
and (c) an underm!nlng of military professionaliam. The consequences may be
severe for the military: Troops givetn to a cost-benefit analysia of their
occupational behaviors may refuse to endure hardship and make the extram,
sacritices somnetlmes requl7ed.

An additional--and generally unexn•ilned--question in the eftect of this
.occupational trend on more routine organizational behaviors: job performance,
satisfaction, absenteeism, and retention. The charter of the ATC Officer
Selection Study Group gave us a unique opportunity to examine the effects of
i/0 orientations on retention in the Air Force. The Study Group was
commissioned by the ATC senior leadership in October, I188, and charged with
identifying attributes of officer candidates that predict success (with an
emphasei on retention) In tha Active Duty Air Force. The Group examined a
host of personnel system and survey variables to predict long-term retention.
Included were eight I/0 items that provided a direct tcut of the affects at
officers' Initial I/0 orientatiofts on their likelihood of retention.

moo. ant Weed4 1r-!Y tha !t;*.,-. t i t !101; .d;Z y~: • d
retention rates than will occupational commitment. They propose that
'institutional idsntification fosters greater organizational comiltment and
performance than does occupational [pp. 4 -B]." Watson & Appel (1986)
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identified organlzational conlmitmant as a crucial intervening variable in
service mefiers' turnover decisions. It follows that institutionally oriented
officers should be our best retainers. However, it may be that officers with
a strong occupational orientation, and who find the military a good source of
employment (good pay and benefits, socurity, training, etc.), retain best.
"Therefore, the best retention may come from. either institutionally oriented
officers, occupationally oriented officers, or those high on both dimensions.

Method

Subjeoots

The Study Population File combined elements of existing Air Force
personnel files and contained records for 146,560 line officars with a Total
Active Federal Military Service Date (TAFUSD) of 1985-84. From this file a
survey sample of 15,264 officers was drawn by stratified random sampling. The
stratification factors were: Cohort Group (1905-74, 1975-80, and 1981-84),
Commissioning Source (USAFA, OTS, and ROTC), and Utilization Area (Pilot,
Navigator, Engineer, and Other). A total of 9,409 survey packages A61.8%)
were completed and returned in usable form.
Survey Design

The study group constructed the Officer Acce~aion Characterlstics Survey
to supplement the Information in tho Study r'opuiation File, In order to
retroactively measure preselection and precommissicning dats as accurately as
Spossbli. Tha turvey contained 93 Ittv and covered eight broad areas:
family and geogitNphic*! background, early military exposure, initial entry
decision factors. previcus employment, hi•h rchool and college activities
(both athletic and nonathletic), key life events, flying interest and
experience, and initial military ei:pectetione and experiences.

The section on initial entry decision factors includeo tsn itsme, eight
of which topped the officer's initial I/0 orientations. Each respondent was
asked to ratu (on a f!ve-point Likert-type scale) the importance of each of
the following factors In hisiher decialon to enter the Air Force:

OFportunity to serve my country (institutional, I)
Opportunity to make the world a better peuce (I)
ContinQing a family tradition of military service (I)
Steady vitork/job security (Occupational, 0)
Good pay (0)
Better Job/promotion opportunities than In civilian life (0)
Opportunity for training/education (0)
Good ban~fits (0)

These ltems were adapted from those used by Segal and Blair (cited in Moskos &
Wood, 1988), rephrased to appty to the officer's initial entry decision. In
addition to separate analyses for each item, the thrae institutional items and
five occupational itoms were iveragod to convute an overall irntitutional
measuri ({-tarlent) and an overail occupational crtasure (Ocorient).
altudy Dision

The ineaaurea of prifnary Interest wr* the correlt:ions of the separate
and coonbine i/O measures with the criterion of retention. Becausm of
maturation differenres, this criterion was defined differently tor sach cohort
group. FPr the i9b5-74 Cohort Group, "success' was defined as retention to 14

-:zrz ~ ~ ct4 Tca a1- ~ v;%. (T AFWZ , ths 1 ýQý0tmi WaiIIIUh tilt
officar attiltlon curve stabliizes. (Ninety-seven percent of officers wria
reach the 14-y~ar 'iark stay to ret i-wnerin.) Success for th• 1975-80 Cchort
Grcup was defined as rmtsntion to 8 yaaru (the point at which officers nave
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served their initial commitrnents, plus at least one year). since these
officers have not yet had the opportunity to stay to 14 years. The 1981-84
Cohort Group was deleted from the present analyses but was reserved for future
analyses as these officers mature to a minimum criterion of 8 years.

Results and Discussion

Correlations with Criterion
Table 1 presents the correlation coefficients of all eight I/0

variables, as well as Inorient and Ocorient, with retention. These results
present some surprises. First, while several occupational Items (including
the composite measure, Ocorient) predict long-term retention, the inst'tu-
tional Itwes generally do not. Only 'Join-Country" and "Join-World" show any
correlation with retention, and these effects are specific to just two colls
of the analysis. The cimposits measure, Inorient, likewise falls to predict
retention for any group other then 1975-S0 Pilots. This is surprising in that
an orientation of service and military tradition would seem to predict a long-
term affiliation with the Mnilitary service. However, this Is not the case.

On the other hand, the effect of occupational orientation is both robust
across item and cells and--as our second surprise--positive. The composite
measure predicts retention for all nonpilot cells but one. While some Items
have little predictive power, others ('Join-Security," "Join-Benefits')
predict well for most grcups. For the nonpilot utilization areas, a strong
occupational orientation predicts a propensity to stay In the Air Force.

These findings refute our hypothesis that institutionaltlts are keepers
and occupationaltsts are leavers. Instead, occupationallets, are keeperm end
the Institutionallets show no strong Inclination either way. This indicates
that nonpilot$ who enter the Air Force looking for a good job find what they
are loorking for. Although they do not stay because of institutional reasons
such as dedication to duty and love of country, they do stay bacause the Air
Force is a good place of employment.

The consistent positive predictions produced by "Joln-Security" and
"Join-Benefits' are particularly te!ling in this regard. Nonpilots (and to a
lesser extent pilots) who joined for security and benefits are keepers. This

TABLE 1
Correlations of I/O Variables with Retentione

1906-74 Cohort Group 1975-80 Cohort Group
Eng...Nav. Oth. Pal. Eno. Nay. Oth. Pal.

INSTITUTIONAL ITEMS:
Inorient +.08
"Join-Country' +.10
"Join-World"
"Join-TradIt in" -. 08

OCCUPATIONAL ITEMS:
Ocorient +.14 +.11 +.16 +.19 +.15
"Join-Security' +.25 +.17 +.22 +.il +.22 +.27 i.ýs

"Join-Better Than' +.12
"Join-Training" +.16 +.10 -. 17 +.14 -. 13
"J% n-Benefits" +.12 1-.14 +.14 +.19 +.07
_Only significant (p < .05) findings are reported
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TABLE 2
Correlations of -Flying Interest" Variables with Ratentiono

1985-74 Cohort Gro~up 1975-80 Cohort Group
Rmg. -Nav. 0th. Piu. Frig. Nay. 0th. Pil.

*.Join-Training 4,.15 +.10 -.17 4.14 -.13
Jcin-To Fly -.14 -.15 -.10 -.20 -.17 -.11 -.08
Pilot Hours -.13 -.11 -.09
Piltot Rating 08-1
'60n'y significant (p .05) findinga are reported.

finding implies that the Air Force is an attractive organization In these
eapocts and is meeting its officers' needs. On tha other hand, thv# low
correlastions with 'Join-Pay" Imply pay may be less important than security and
bsenf its as a motivator for long-term retention, The message for Air Farces
personnelI polIi cy seem~ clIoar: Initiatives and proposals that threaten
security and benefits may hurt retention. Pay issues mfay be loes important.

Contrary to the other utilization areas, pilots showed no correlation
between Ocor lent and retention for either cohort group (r = .04 and .02 'or
the respective cohort groups). Tests of significant differences between
correlation coefficients Indicate that pilots or* significantly different from
other utilization areas (with the exception of the 1975-80 'Other" officers)
In this regard. Thus, occupational factors do not seem influential In eithur
keeping pilots In or driving them out of the Air Force. The one exception to
this rule Is "Join-Securlty.' which positively predicts pilot ratention.
Contrary to popular logic, occupationalliy oriented pilots do nat ;eave the Air
Forces simply due to the lure of lucrative airline Jobs: Ocoriz~nt is
uncorrelated. rather than negatively correlated, with pilot retention.

This difference between pilots and other officers is explained by the
"Join-Training' correlations in Table 1. "Join-Training' in positively
correlated for three of six nonpilot cells but negatively correlated for the
pilots. Pilots who join the Air Force for training are leavers, while other
officers who join for training are (for the most part) keepers.

Table 2 clarifies this trend. Although "join-Training' Is negative for
pilots only, 'Join-To Fly' and other Indicators of flying interest/experience
are consistently negative. Officers who join the Air Force to fly or enter
with flying experience are leavers--regardleas of whtether they become pilots.
These data point to a curious conclusion: Whereas tho. Air Force may be a good
place to work (as evidenced by the positive correlations with the occupational
i twoi) .I t may not be such a gcod plIace to flIy.
Cgrrelations Within the 1/O Predictor $At

To examine the correlations within the 1/0 predictor net, we developed
four correlation metrices, breaking the survey &ample out by the two cohort
groups and pilot vs. nonpilot utilization areas. The resultant matrices reveal
a consistent and fairly powerful set of positive correlations. Of the 112
pairwise correlation coefficients, 93 are significant (p < .05) afnd positive;
only eight are negative (none significant). Correspondingly, the correlations
itetween Inorient and Ocorient a,,e consistently positive:

1985-74 Nonpilots r- .23, P < .C01
1956--74 Pilots r .23. p < .001
1975-80 Nonpilots ra .04, na.s
1976-80 Pilots - .12, < .001
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These results clearly refute any notion of a negative relationship or
tradeoff between an individual's occupational and institutional orientations.
At least for these self-reported reasons for entering the Air Force, there is
a positive 1/0 relationship. These findings match those by McCloy and Clover
(1S88), which also failed to detect a negative I/0 relationship.

These findings warrant replication with different populations, other i/O
items, and different behavioral settings. If supported, they have a clear
practice; application: Far from opposing each other, i and 0 orientations
seem to complement each other. An individual who is serving for (altruistic,
duty-oriented) institutional reasons may aiso serve for (relatively selfish,
calculated) occupational reasons. As a consequence, initiatives ty senior
leadership to curb the rising tide of occupationally uriented "careerism" and
replace it with institutional values should be reconsidered.

Implications

These findings have aeveral clear implications, both for the research
conmunity and for selection/personnel policy:

1. Occupationally oriented nonpilot candidates will most likely be
keepers, particularly those attracted by job security, benefits, and the
Opportunity for training.

2. Pilot candidates with a strong desire to fly (as evidenced by self-
report or prior flying experience) will be poor retainers. Likewise, pilot
candidates interested primarily in the Air Force's training opportunities will
be poor retainers.

3. Personnel initiatives that threaten benefits and job security will
impair retention.

4. Selection and training initiatives that attempt to replace
careerist" orientations with institutional orientations should be

reconsidered. Institutional and occupational orientations appear to be
complentary, rather than contradictory. Furthartmcrg, an OCcapational
orientation positively predicts higher retention.
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Abs trac t

This study examined a conort file of 148.586 officers, with
survey reaponses from 9,409 of these of.'icers, to determine
attributes of officer candidates that predict retention in the
Active Duty Air Force. Variables that reliably (p < .05) predict
retention include: source of comwission, college cost, military
order of merit, reason for joining the Air Force. precomnasioning
pilot rating, and family background (income, mobility, military
background, and socioeconomic status). Regression models
succeeded in accounting for 12 to 72 percent of the variance In
retention behavior, depending upon the specific group studied.

Careful screening and selection of applicant, is a traditional concern
of the military services. However, even the most capable candidate may have
little value for a retentlon-oranted force (such as the Air Force) if his/her
likelihood of career retention is low. In addition to producing career-
oriented warriors, scientists, and technicians, '-he Air Force frequently
becomes a valuable training conduit for civilian industry. This problem has
becomeo particularly serious for the pilot force in recent years. It is
clearly in the service's interest to access candidates with known retention
charactaristios--moot often those who are likely "keepers.'

On the other hInd, ipriori identification of candidates likely to be
keepers is no easy mayter. The voluminous turnover literature provides only
limited information on .r-esalection predictors. The primary focus of the work
on turnover has been postseleotion predictors (e.g.. Gibb. Nontasak. & Dolgin,
1988; Watson & Appal, 1901), although some studies examined preseeoction
predictors fe- populaticns very different from officer candidates (Finstumn &
Allay. 1983; Ward & Tan, 198M). Furthermore, most studies examined relatively
short-term turnover (Cook & Morrison, 1983; Shank, Watson, & Hazel, 1673) or
turnover Intent (Dunn & Feller, 1983; Gibb ot al., 1988), rather than actual
turnover.

The senior leadership of Air Training Command addreassed this problem to
the Officer Selection Study Group in October, 1988. The Group's charter was
to identify attributes of officer candidates that predict success (with an
asnphaais on retention) in the Active Duty Air Force. We had full access to
and cuopration from the Air Force's personnel and scientiflc communities.
Through those resourcep, we had access to all available Air Force personnel
file&, as wmll as the technology to develop new data collection instruments.
An importa;it qualif!cation; however, was that our final report was due within
zravn months, tor oubias ioh to the Air Force senior leadership. This
co*bi.Nit Icin of maxImum sacýas to resources, nmximum visibility, a.o minimui'
turnaround time qulckly established the project's direction.
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Method

The basic st.dv plan was to exaenine descriptive statistics arnd build a
-mltiple lineal. regression modal to predict retention behavior from all
available prscormwiisioning attributes of officer candidates. Data sources
consisted of existing data files and a survey created specifically for this
study. fecause the Air Forcet accesses officers from a variety of backgrounds
and employs them in a variety of duty arear the study was stratified by both
comwasioning source and utilization category. The study css further
stratified by date of entry, since the basic data file covered a wide span of
entry dates (1965-88).
Study Population File

The Study Poiwlation File combined elements of existing tiles and
contained records for 146.566 officers. These records were extracted from the
Air Force Human Resources Laboratory's (AFHRL) Officer Historical Profile,
with the following criteria: line officer; commissioned through OTS, ROTC, or
-1SAFA; Total Active Federal Military Service Date (TAFMSD) of 1935-84, and
currently on active duty or with a verifliabl separatlon/retiremant date. The
Officer Historical Profile contained three categories of dats avaniable
through the personnel system: (a) entry data, such as ham of record, source
of cosmoJeion, ethnic group, sex, and marital status; (b) duty history, such
as Aal~tnmant history, promotion reocord, and Officer Effectiveness Report
W(ER) data; and ) separation data, such as saparation date and reason.

This extract formed the core of the cohort data base and defined the
study's population. The following additional data deiments were extracted
from supporting ftiles: (a) standardized test scores, including Air Force
Officer Qualifyina Test AFOOT), SAT, and ACT scores, as avaliable; (b) USAFA
application data, for all Academy graduates; (c) additional personnel system
data (elements not available through, the Officer Historical ProfIle),
including undergraduate academic institution, AFROTC detachment. and overseas
tour data; and (d) college data, to categorize major colleges by cost,
selectivity, religious affiliation, size, and athletic conference.
$urvey Fite

Although the supporting flies provided a wealth of background data, they
were not designed to predict retention. Consequently, the variables from
these fltle were unlikely to account for an appreciable amount of the variance
in retention behavior. Therefore, the study group constructed the Officer
Accession Characteristics Survey to retroactively measure preselection, and
preconmissioning data as accurately as possible. The survey contained 93
iteme and covered eight broad areas: family and geographical background.
oerly military exposure, initial entry decision factors, previous eimployment,
high school and college activities (both athletic and nonathletic), key life
events, flying Interest and experience, and initial military expectations and
experiences. Most item took the form of biodata or background Information.
Where possible, questions referenced objective, verif.abie events, in order to
aid recall, increase accuracy, and facilitate Imptlentation. Of a total of
15,264 survey packages mailed out, 9,409 (61.6%) were returnad In usable form.
Stu•dy Denitn

Because of maturation differences, the criterion for success was defined
differently for each cohort group. For the 1965-74 CoMrt Group, -success"
was detined as retention to 14 years of Total Active Federal Military Service
(TAFMS). the point at which the officer attrition curve stabilizve. (Ninety-
seven percent of o,'ficers who reach the 14-year mark stay to retirement).
Success for the 1975-80 Cohort Group was defined ac retention to 8 years (the
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point at which all officers have served their Initial comnitmnt, plus one
year), since these officers have not yet had the opportunity to stay to 14
years. The 1981-84 Cohort Grojp was deleted from the present analyses but
reserved for future analyses as these officers mature to a minimum criterion
of 8 years.

The Study Population Analyses used the full cohort population of 146,566
officers but were restricted to Study Population File data. These analyses
were stratified by Cohort Group (19e6-74 and 1975-80), Commissioning Source
(USAFA, OTS Non-Prior Service, OTS Prior Service, and AFROTC). and Utilization
Area (Pilot, Navigator, Engineer, and Other; 32 cells total). The Combined
Analyses used both Study Population File data and Survey File data but wre
restricted to the survey sample of 9,409 officers. These analyses were
stratified by Cohort Group, Cosmmissioning Source, and Utilization Area (Pilots
and Nonpilots only, due to the smaller number ot subjects available on the
survey file). Combined Analyses were omitted for the 1966-74 OTS Prior
Service Pilots, due to the unexpectedly simall number of subjects, 49, in this
cell. This deletion left 15 cells in the Combined Analyses.

Results and ODlcussion

Two types of results are presented here: (a) effect& of key predictor
_ariablea on retention and (b) results of the multiple linear regression
modeling efforts.
Key individual Predictors

Each variable below Is Identified as either a population (P) variable,
based on the full cohort populition, or a survey (S) variable, based on the
survey sample. The .05 significance level is used for reporting findings In
all cases. As a baseline, the overall retention levels were:

1965-74 Group 1975-80 Group
Study Population 34.3% 67.8%
Survey Sample 35.6% (6.6%

Retention was significantly higher than average for:
1. (P) Navigators, followed by pilots, engineers, and other officers,
respectively.
2. (P) 0TS Prior Service graduates, followed by Academy graduates,
AFROTC graduates, and OTS Non-Prior Service graduates, respsctively,
Among OTS graduates, Prior Service graduates with up to eight years
prior enlisted time surpassed Non-Prior Service graduates.
3. (S) Officers whose parents were military members or blue-collar
workers, as opposed to whdto-coller workers or self-employed.
4. (M) Officers whose parents were career enlisted members, as opposed
to career officers.
5. (P) Graduates of moderate-cost (95000 per year) colleges. Graduates
of high-coat colleges ($7600 or more per year) had significantly lower
retention.
6. (S) Officers whose parents/families had higher mobility.
7. (S) Ofticers who stated they jcined the Air Force for job security.
8. (PM Academy graduates who were higher In the Milltary Order of
Merit.
9. (P) AFROTC engineerlng graduates working In non-engineering

specialties (as opposed to those work~ng in engineering specialties.)
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Retention was significantly lower than averag4. for:
10. (S) Officers from higher-income, more higiviy educated fainilies.
11. (5) Officers who stated they Joined the A-.- Force for training.
"12. MS) Officers who had a civilian pilot rat.'ig or large number of
flying hours prior to entering their comnmissic,ýing progran.

Among factors that had little or no predictive value in retention (often
contradicting commonly held assumptions) were:
14. (P) SAT and AFO.T scores.
15. (S) College GPA (although high school class standing correlated
negatively for Nonpiiots).
16. (S) High school and college activities (sports and non-sports).
17. (S) Scouting experience (including Eagle Scouts).
18. (S) Work history (including newspaper delivery sxperience).
19. (S) Geographic region (at time of high school graduaLlon).
20. (S) Key life events (i.e., agt at first date, traffic ticket, etc.).

Regress ion Models

St•dy Population Analyses. A separate regression mooei was constructed
for each of the 16 cells (four commissioning sources X four utilization areas)
for each cohort group. The Study Population File contained saventy-saven
candidate variables. For the 1965-74 Cohort Group, R2 values ranged from .006
to .023, with two calls failing to generate a model (i.e., no variables
significantly predicted retention). For the 1975-80 Cohort Group, the R2
values ranged from .009 to .034. Thase values are obviously quite low, at
best accounting for some three percent of the variance in rotentlon. Thiej
results Indicate that the precommisiaon.ng data currently collected by the
personnel system are insufficient to enhance current selection procedures and
improve retention. Furthermore, they are insufficient to even accurately
predict retention trends.

Combined Analyses. A separate regression model was constructed for each
ceal in the 1965-74 Cohort Group (7 cells) and 1976-80 Cohort Group (6 clls}).
For the 1965-74 Cohort Group, the R1 valuae ranged from .193 to .660, with a
median Ra of .24$. For the !975-80 Cohort Group, the R3 values ranged from
.230 to .962, with a median Ra of .422. (The .660 and .962 values are based
on two OTS Prior Service cells, with high retention rates and relatively maill
cell sizes.)

The regression models were crosS-validated by a Jack-knifing procedurf,
in which each subject was sequentially removed from the sample, a new
regression model constructed, and the model used to predict that subjict's
retention behavior. For the 1985-74 Cohort Group, cross-val idated Ra values
ranged from .135 to .331, with a median Ra of .177. For the 1975-80 Cohort
Group, the Ra values ranged from .122 to .723, with a median R2 of .259.
These cross-validated coefficients show some drop from the original values but
a substantial aimunt of "true variance" captured by the original models. an
well.

Conc lus ion

The Combined Anal;yses demonstrate that we can predict substantial

variance in retention behavior from a precommissioning perspective. More
Important, the Air Force can use these variables to enhance current selection
procedures by selecting officer candidates with a view to their likelihood of
retention. This could be accorMlished by including a "Retention Index' In
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each applicant's aseaction package. Kowever, this increased prediction/
selection power cannot be obtained without substantially anrVancing our current
applicant information. ATC'a Comnissioning Programs Directorate is now
examining both the utiiity and policy implications of this approach.
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Performance Feedback:
Can an Expert System Assist Air Force Managers Wizh This Task?

Lt Col Tim 0. Peterson, Ph.D.
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Abstract

This manuscript examines the possible application of expert
systems technology to the managerial task of performance feedback.
Proponents of expert systems argue that these knowledge rich systems
can provide managers with assistance in accomplishing tasks such as
performance feedback. in this manuscript, one such expert system,
Performance Mentor, is described. In addition, empirical findings are
presented using this expert system and Air Force managers.

In May 1987, the senior leadership of the Air Force embarked on a review
of the officer corps' performance appraisal system (Dalton, May 18, 1987). In
early 1988, a similar review of the enlisted performance appraisal system was
launched (APP 39-15, May 1, 1989). Today, the Air Force has two new
performance appraisal systems, the Officer Evaluation System (OES) and ,:he
Enlisted Evaluation System (EES). The heart of both appraisal systems is the
performance feedback sesrion conducted by the immediate supervisor. These
feedback sessions involve the supervisor sictingr down with the employee for
the sole purpose of providing work-related performance information.

Performance Feedback Process

Providing performance feedback to employees is considered one of the most
izportant activities within an organization (Stoner & Wankel, 1986), and yet
one of the most difficult for managers to perform (Ivancevich, Donnelly, &
Gibson, 1986). Larson (1984) argues that feedback about an individual's
performance is an .ntegral component of any organizational control system.
Without it, changz in performance only occurs by accident. Unfortunately,
supervisors seem to resist giving performance feedback, particularly if the
feedback is negative in nature (Fisher, 1979). However, Hawkins, Penley. and
Peterson (1981) found that employees' performance ratings were higher for
those employees who reported receiving high levels of performance
communication from their supervisors. Thus, it is imperative that
organizations like the Air Force ensure that managers not only provide
performance feedback, but that those managers do it well.

Managers find it difficult to provide performance feedback to their
subordinates for two primary reasons. The first is that managers realize they
do not possess the necessary skills (knowledge, cognitions, and behaviors) to
effectively perform the task of giving negative feedback (Carroll, 1982;
Lefton, 1985). because they do not possess these skills, managers realize
that performing this task ineffectively could damage or destroy the
interpersonal relationships they have developed with their subordinates.
Second, having come to this conclk.sion about their skill deficiencies,
managers deveiop low self-efficacy cxpectations (Eandura, 1977; Bandura &
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Schunk, 1981) about their ability to successfully provide negative feedback
while maintaining a positive interpersonal relationship with that subordinate.

Since Maier (1958) wrote that the reason for the failure to provide
performance feedback was attributable to a lac~k of managerial skill,
organizational practitioners and management scholars alike have attempted
three different ways to provide inexperienced managers with the necessary
-nowledge base to effectively conduct feedback sessions. These methods
(social learning, training, and education) have not been particularly
successful.

A potential solution to this problem could be the use of expert systems.
Expert systems that claIm to provide managers with the necessary knowledge and
skills to perform such managerial functions as planning, organizing,
directing, and controlling are currently being developed (Silverman, 1987).
MXore recently, expert systems that claim to provide managers with the
necessary knowledge and skills to perform managerial tasks such as providing
performance feedback have appeared (Blanning, 1987; Kearsley, 1987). One of
those, Performance Mentor, seems particularly useful to Air Force managers.

Performance Mentor

Performance Mentor is a commercially available rule-based expert system
with over 350 rules- According to the developers, the advice provided by the
system is based on a massive literature search by the knowledge engineer aad
utilizes material from over 100 sources (Schlitz, 1986). Performance Mentor
is designcd to assist the manager in the feedback process, not in the
evaluation. The first step for a uew user of Performance Mentor is to profile
himself/herself and the organization. The managerial profile is done by
selecting descriptive terms (e.g. relaxed, charming, precise, cautious) from
59 different terms offered by the software. Similarly, the manager selects
from 45 terms (e.g isolated, pragmatic, free, friendly) to profile the
workplace. To complete the workplace profile and managerial style profile, 38
multiple choice questions are asked. They deal with such things as the user's
experience giving performance appraisals. This information is stored by the
system in a separate database so that it can be updated when changes occur.

Next, the software asks the manager to profile each of his/her
subordinates. Using 68 terms similar to those used for the manager, each
subordinate would be described. After completing these profiles, the manager
can obtain advice from Performance Mentor. During an advisory session, the
system asks a series of 66 multiple choice questions. These deal with such
matters as the particular person's experience on the job and his/her responses
to previous performance feedback sessions. Performance Mentor also asks the
manager to describe the immediate work setting and the type of feedback which
will be provided to the subordinate. The system then uses all of this
information to recommend a performance feedback interviewing strategy for each
superior-subordinatE dyad. These reports typically run two to four pages.
While reviewing the advice on the screen, it is possible to get explanations
as to why that advice is being given. Those explanations frequently serve to
teach the user the "why" behind recommendations.

Performance Mentor takes a broad approach to performance feedback. It
incorporates empirical findings from the feedback literature as well as from
the literature about human relations, interpersonal comunications, and
personality. For these reasons. Performance Mentor seems to provide a
complete and realistic recommendation on how to conduct performance feedback
interviews.
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While the claims of proponents of expert systems suýh as Performance
Mentor seem promising, those claims have not been supported by carefully
collected, objective research data as opposed to more subjective, anecdotal
reports from user. A-s Dr. Arie Lewin (1986) said at the 1986 Annual Academy
of Management Conference, "Whnether these new systems heip managers is still a
question to be answered. We just don't know. At present, we are working on
faith."

mrpirical Finding

Pe-orson (1988) designed an experiment to test this question using
Performance Mentor. The subjects (N-6') were all Air Force managers. Half of
the managers used the expert system while the other half did not. The
subjects performed the role of a supervisor of three purchasing agents. The
setting was a highly realistic task involving excensive paper documentation of
performance: as well as a 15 minute long videotape of the individual to be
evaluated showing him at work.

The important poin: was not the actial performance appraisal evaluation
(whaich was designed to be negative), but the feedback session. in this study,
the focus was on the managers ability to identify the appropriate behaviorF
for a negative performance feedback session. The subjects had to specify what
they felt where the ten correct bel.aviors from a list of 50 possible
behavioral responses which included both correct things to do such as
"acknowledge his experience and tell him you know he can do the job if he
wants to" and incorrect things to do such as "demand an explanation for his
sloppy ordering over the last six months." In addition, the list of possible
behavioral responses also included some neutral behavioral responses such as
"Kcall. the individual in immediately." These responses are not intended for
sharing information or feelings; they are used only to open the lines of
communication for more meaningful communication later on (Verderber, 1981).

The results clearly support the hypothesis that an expert systems can
really help Air Force managers do their jobs better. Managers using the
expert system performed 400 percent better on the task of identifying correct
behavioral responses than the managers not using the expert systeo. Further
support for the hypothesis can be gleaned by eyamining the number of incorrect
behaviors chosen by the two groups. Managers using the expert system
identified fewer of the incorrect behaviors as being appropriate than did the
managers not using the system (6% versus 17'). These findings are
significantly different at the .05 level using the student's t-test statistic.
Uhether these managers would follow through on their `ntentions and
effectively apply that know:ledge is another issue. But, these results suggest
that thL potential. is there since the expert system did aid the mangers in
identifying both -he proper behavioral responses and the improper behavioral
responses.

One aspect which was not directly tested or analyzed, but which was
observed, was that the use of the expert system, while substantially improving
the qualty of the process, seemed to slow down Zhe decision process. On the
average, it took managers using the expert ýystem 15 minutes more to come to a
decision than it did the managers not usinq the exnert system. From a
cost/benefit perspective, the use of the expert system still appeared
worthwhile considering the increase in appropriate behavioral responses
achieved over this period of time. T1his type of information will be essential
as one evaluates the costs and benefits of the application of expert systems
to managerial taski.
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Implications

The results above suggest a number of important implications for managers
and the Air Force. First, while managers are not generally trained in
providing periormance feedback, the training involved in this study was
extremely brief, and yet it yielded good results. If similar brief training
sessions yield similar results with other expert systems, then, training tiomo
and training costs can be reduced using expert systems. This would mean that
new Air Force managers could more rapidly reach the levels of effectiveness of
experienced managers.

Another implication is that the use of an expert system will slow the
decision making process, but will provide a better solution co the specific
performance feedback situation. While most computer technology is billed as
providing information faster, expert systems may actually slow the process.
In this study, the expert system slowed the manager's decision-making by about
fifteen minutes, but increased their performance feedback knowledge fourfold.
This slowing of the decision process seems to be beneficial in that it allows
more alternatives to be examined than would be examined without the system.
This certainly seems like a reasonable tradeoff given the importance of
providing performance feedback to subordinates and the difficulty that
managers have with this managerial task.

A final implication for organizations is that if expert systems can
provide expert advice on one managerial task, they may be able to provide
advice on many of the other managerial tasks that face managers. The results
of this study show that expert systems can do these things quite impressively.
The challenge of the future for organizations will be extracting and
organizing the knowledge they have regarding the various managerial tasks to
be used in building expert systems. The knowledge and technology to do this
are now available.

Conclusions

Clearly, then, managers and organizations may benefit from the use of
expert system. even for areas of administration which are not routine and
quantifiable. Furthermore, the authors believe that this study and future
research into managerial expert systems will provide management scholars and
practicing managers with the knowledge and skills necessary to perform complex
managerial tasks such as providing performance feedback in a confident,
professional, and humane mannrter. By so doing, organizations will experience
an increase in human prcductivity which is ultimately what organizations pay
managers to achieve.
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Factos Affecting Care r Decisimn ct hir F_. ce Female Aviators

Se-.nd Licu!tnt Beth L. Schissel
United Sisw Airwoce Acadcfe

This rticle examines the career dec-ision factos of Air Force
femnle aviators. The major ded n factorn differ depending cn the
cited care intentio. Fami• concetns, due in large part to the
current joint spouse policy, we the primLry decision factor for all
female aviato-s. Job satiqfadcin coricns are minor in comparison
to overall •reer concerns. Female aatms cite limited command
opportunity and the cffectM of current combat exclusion laws and
policies a' maior care-or deci3i= factors. The current policies
regarding combat exclusion and joiAt spouse are seen as structural
barriers to career advancement.

After a "raling by the Car•dian Human Rights Tribunal that combat exclusion
was discriminatory," the enuing integration of women into combat roles in the
Canadian forces began in March of 1989 (Bird, 1989, p. 16). The events in Canada
and the more recent United States Invasion o Panama have resurfaced the
debate over the validity of current United States laws and policies excluding
women f•om combat roles.

A debWat aired on FAce Ibe Natin barely a week after the United States
began withdrawal of troops from Panama (Stahl, 1990). Representative Pat
Schroeder, who favors alowving women in combat, debated the validity of reasons
cited by Brian Mitchell, author of Th1 Weak Lmkor keeping women out of
combat roles. Conresswoman Schroeder recommended a four-year trial of
integratting women into combat roles, siaeiler to the trial that preceded the ful:
role integration of women into the Canadian forcs.

Currently, the Air Force continues to redefine combat aircaft and masiws.
Them efforts have resulted in opening 98 percent of all carer fields and 96

p~i~ L W& L ia" &.LW W ."%o %1~ 1 , ~ A~ 'r tr JS I. WaaLw mwumeway asw

restriced positions include some of the most coveted jobs in the service,
including flying bomber and fighter aircaft. Those positions, in fighters aad
bombers, are also part of the traditional path to key command posiniot:, n
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h.gh-level promotions.
Prtvious research into the combat exclusion issue focused upui the. opinion

of female piWOts in the United States Air Force (USAF) as to whether they felt they
ouldt perform the combat mission (Peterson, 1988). The conclutons of this atudy
shwed that USAF women pilots not only felt that they had the Offity to fly
combat misuions, but that not being alokwed to fly combrit aiLraft hindered thewr
career and halted upward progressio.

Further research into miitary women's perceptions (e.g., integraUmo issues
and the opportunity for advancement) was cozkdicted in a 6wnment Aihx tiw
survey which focused on the opinions of senior womien lmr cfficers (0-5, 0-6 and
0-7) within the Department of Defense (Shervood, 1989). The results of this
survey indicated that womeL feel that they ae not ad ancM fast enough in
their miitary careers, and they cited toth structural barriers (preseamd by the
combat exclusim laws and pllicies) and cultu-ttl barriers (e.g., 3exuid harassment
and interactimi with superiors).

Previous rmeearch suggests that wome" face beth cultural and structural
bmrriers as ty progress in the military. In light of recent events regarding
wvoen in combat, thia study soicits the porcepidons of those women most
affected by these barriers-- Air Foice female aviators. What do the%- womien
cosi~ar as factors affecting their fut, re comeer decisios?

Method

TrW 6.asariptive data reporied hm are a small part of a lar w .,tudy of
fetale AL Force avistors who are members el Women Mliidan Avietwe, Inc.
IWEA). The surtvey respondents, pilots and nxakY*., complited a 140-item
questiinnaire that incilded vwr-iow demographic questions and ýith cultural and
grumural atitudinal questioa=. The questkmnaire, sent out in early November,
drew responses from 120 active duty Air Force female avirawrs (a 53 pa-cent
return rate). These offlicrs represent aporcximately 22 percent of the toel
p-pulitloo of Air Force female aviatom An idceal study would include aU Air
Force fewide aviators, but time a•d cost cowtraints prohibted a m•.em
comprenskze survey. However, thete is no reason to believe that t•is sample
da" ml adequately represent tbw views of all Air Force female aviators.

~~mhiE..I~xI iha .,Yi p~revmiAgeg. e~,ra~ ;in t#.rmnt ao mofy

swvive, azQiiary rnk. acid muajor ccomom~d affiliuc.-
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;-•>"-Results

TablJe I presents a comparison of fem•1e aviators who indicated their future
care intentions (Le., remain, separate, or undecided). Thee three samples of
women aviat•s were analyzed by career decsion factors (Le., family, job, career,

•-sa otber).

Table I

CAREER DEIISION FACTOR

N Family job Creer Other

kRmain in AF 36 41.7% 13.9% 333% I1.A %

CAREER separate 36 58.3% 11.1% 25.0% 5.6%
S1',N'T,,*TION

Undecided 37 45.9% 24.3% 16.2% 13.5%

"C•ena aMaas of vAiM Istments shmved no diainct peaern of concerns

R--vi dets of career Intentions, family cmcrns are most often cited as a
fwrar fc1r fW-ure career decisions. When asked to rate their numbe" one family
S€oacern, 44 pcent of the resindents indicated that the joint spouse assniment
policy was a major di adiiaciim, However, family conen are lessened for
tI vomet who plan to remain In the Air Force.

toe mcmd greatest crn was reported to be career factors which
lacre VoI thoo who pin to make the Air Force a career. Thity-six percent of
th.- womea's caroer ncern: centered around structural barriers imposed by
ckoubst exciio• ,aws (i.e., promotion opportunity, lmited command opportunity
and iibV re• .z.a.zs). While not a majority, the remaining concerns were

T.ha ttid factor dealt with job mowerns (e.g., I&I of responsibility and extra
milltwy dusLe heyond flying). Althoug this category was rated relatively low in
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i -wim to the others, 30 perm of those surveyed Uisted assignment lo=ion
as-thei* pdwy job •oern. For those undecided, there is a shift from fazy
Od came awam to COMM about job M~~cin

The remka of the study seem to lnditft a relatioship betwaen aweer
kumtenis and .e deciskui factors. Eagadles of indicatd career naen1.m
family mmer play a major role in career decision for Air Force femal aviav s.

- Appr•oxmately one-third plan to eparate from the Air Force, citing family
noesas as the reasom The remai two-thirds of the women (Le., undecided

and pln to sty) also report that the current Jint spouse policy is a major factor
in thW future cum desim

Te ewomen wbo are still undecided about their caeer cite family coerms
as aPriary careedecision faow, bowever, they also are concer•d i job

St i .s.e they are undecded about their future caruer, their locus is m
day job is i this a job upon which to develop a career?

For wome who plan to make the Air Force a career, famity cocerns are stil
paramount. Thee women have a•,epted some type of baasc, ranging from
omplt arfiw of familial les to an assumption o multiple roles a worker,

wie, tad W anotr. Now, an b and factorw ecoun career conrns. They lik
their jobs. but ame co.rnd about career progression, specificaUy related to the
isue o combat roles. MighyW-Mve percemn cited limed command opportunites
and combat exclusica laws as dewrrents to caeer pqesoLIn comparison to
the axwnmawma d survey (m which 55 percent of senr female cffkue,
reported that women are advancing fast eough), 75 percW of the suveWd
female avators feel women we not advancWS fast enough. heir more Mgatsve
disparit in opinaon may rel how they awe affected daily by the current
combat excusim laws and poie- they can't fly fighter aircraft which ofte
lead to key ommand poscs.

Today, with the retention problems amng aviati.s, t•r Ftr= k•aders must
seek solutibos to retain ftyers To retain fema " rviators, si'actur barriers must
be elimiared. Pnment combat exdiusion laws and PoWcsc- ar m* c=eetr
decision fact. Tbese law and policies need to be meiindedt ka ,rder io retain
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'. Alan Witr. Ph.D.
Western Illinois University

LtCol Mickey R. Dansby, Ph.D.
-efease Equal Opportunity Management Institute

Abstract

.Recent research (Eisenberger, Huntington, Hutchinsoa, & Sowa,
19ý86; Kottke & Sharafinski, 1988) suggests that the ind(ividual's
pexrception of organizational support forms a significant component
of the individual's commitment to the organization. Following
recent developments in affect research, the present study examined
the interaction between dispositional positive affect and
organizational support in the prediction of organizational
commitment. Data collected from personnel working in a Department
of Defense training facility indicated that positive affect
modirated the velationship between perceptions of organizational
support and organizational commitment. These results have
implications for research on organizational commitment.

For some time now, organizational researchers have studied the construct
or organizational commitment and its relationships with various situational
characteristics, attitudes, and behaviors. Commitment is an issue of
coa31derable importance to the Department of Defense. Indeed, research has
been based on the explicit assumptions that commitment is a potential
determinant of performance (DeCotlis & Summers, 1987), turnover and
absenteeism (Zaccaro & Collins, 1988), and prosocial behavior (O'Reilly &
Chatman, 1986) and that the primary antecedents of commitment are within
comemnd's ability to influence (Angle & Perry, 1983).

The objective of the present study was to further explore the conceptual
bounds of organizational commitment. Adopting an interactlonal psychology
perspective, the introduction draws parallels between research on
organizational commitment and related concepts at the situation and person
levels, namely organizational support and dispositional positive affect.

While studies of organizational commitment have examined both person and
situational variables, they have seldom examined the interaction between
person and situational antecedents of commltt~ent. Proponents of the
interactional psychology perspective assert that behavior is a function of an
interaction between the person and situation. The person is seen as an active
participant in the interaction process, changing Lhe situation and being
changed by it (Terborg, 1981). 1his perspective ip.romotes explicit assessment
of situational variance in cues, rewards, or opportunities and individual
vaIi-se !.n o.nit.i.•.•: abilities, or motivation. However, an important
element or, the person side of the interaction has been overlooked:
dispositional positive affect.

IThi~s paper reflects the opinion of the authors only aic should not be
construed as official policy of the Department of Defense or any organization.
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To predict organizational commitment, we examined situational variance in
rewards and opportunities operaticnalized as the individual's perceptions of
s.aupport given by the organization. Individual variance in affect was assessed
in terms of the individual's dispositional positive affect.

A considerable literature has examined the situational antecedents of
ccaltment. Recent research (Eisenberger, Huntington, Hutchinson, & Sowa,
1966; Kottke & Sharafinski, 1988) suggests that the individual's perceptions
of organizational support have a significant bearing on commitment to the
organization. Eisenberger et al. (1986) argued ti,- individuais who
c~onsistently receive formal support from the organization (e.g., provision of
necessary equipment and time to get work done, organization. leaders "standing
up" for individuals under fire) and informal support from their colleagues
"(e.g., assistance with, a heavy worx load, emotional help in times of stress)
are more likely to be committed to the organization.

Attempts to identify person-level influences of commitment have focused
on such factors as demographic variables, attributional tendencies, and
stress. We suggest that an individual component of commitment to the
organization is the individual's dispositional positive affect.

Recent developments in affect theory and measurement indicate that
positive and negative affect are independent 4imensions of disposition (Diener
& Emmons, 1935). Positive affect has been defined as "reflecting the extent
to which a person feels enthusiastic, active, and alert" (Watson, Clark, &
Tellegen, 1968, p. 1063). Indivicuals nigh in positive affect tend to
experience high energy, full concentration, and pleasurable engagement,
whereas individuals low in positive affect tend to experience lethargy and
sadness.

In line with the definition of positive affect, we hypothesized that
positive affect scores would be positively correlated with perceptions of
organizational support and commitment. Individuals who are dispositionally
more enthusiastic and energetic may be more likely to perceive greater support
from the organization and manifest commitment to it.

In line with the interactional psychology perspective, we expected
perceptions of support to diffreritially account for variance in
organizational commitment amoni Individuals with different levels of
dispositional positive affect.

Since individuals low in positive affect tend to be sadder and more
letnargic, it is likely that they woula look more to the work environment in
the development of their commitment; because individuals high in positive
affect tend to be dispositionally enthusiastic, the work environment would be
less salient in the development of their commitment. Thus, perceptions of
organizational support should be more hignly correlated with organizational
commitment among individuals low in positive affect than among individuaLe
high in posltive affect.

Method

Forty-nine (585) of the 83 available personnel worKing in a DoD training
facility in the eastern U.S. voluntarily and anonymously completed an

= }.68
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- or$ zationaol survey including the Eisenherger et al. (1986) measure of

perceived organizational support (Tr 47.17, SD = 6.9, alpha .94), the
Watson, Clark, & Tellegen (1966) positive affe'ct scale (Y = 35.37; SD = 7.4;
alpha = .97), ana the Hrebiniak and Alutto (1972) measure of organizational

% eomZdttMenL CT 12.07; SD = 4.4; alpga: .79). high scores on the support
scale indicate perceptio-4 of greater support. High scores on the positive
affect scale indicate higner pos .tire affect. High scores Q.i the commitment
scale indicate greater commitment to the organization. Diroctions for the
positive affect scale instruct individuals to indicate now they generally feel
by responaing on a 5-point scale (1 - very slightly or not at all; 5 =
extremely) to 10 adjectives (e.g., enthusiastic); this scale assesses how
Individuals feel generally (i.e., trait or dispositional positive affect)
rather than state positive affect (Watson & Clark, 1984).

"Results and Discussion

Positive affect scores were positively related to both support (r = .50,
S< .01) and commitment scores (r = .52, p < .01). Support and commitment
scores were positively related (r = .83, y < .01).

Moderated multiple regression was used to assems the moderating effect of
positive affect by adding the cross-product term as a separate predictor in
the equation (Zedeck, 1971). The c.mmitment scale scorez were regressed on
positive affect scale scores, suppo.-t scale scores, and their cross-product
term. Hierarclhical multiple regression was then used with the positive affect
scores and support scorn~s entered first and their cross-product term entered
second. The significance of tne incremental R2 (A R2) with the addition of
the cross-prcduct term was assessed. The addition of the cross-product term
added significant variance to the prediction of commitment (full model
adjusted R2 = .3b6410: reduced model adjusted R2 = .36626; & R2 = .01784,
F = 24.95,_p < .01).

In order to assess the direction of the Interaction and to test the
hy-..etsis that the support-commitment relationship would be greater among
inaividuals low in positive affect than those high in positive affect, the
subgroupIng method of examining differential correlations was employed (cf.
Arnold, 1982). Scores on the positive affect scale were split on Vie median,
creating groups low and high in positive affect. Zero-order correlations
between the scores on the organizational support scale and organizational
commitment scales were then computed for both the low and high groups.
Confirming the hypothesis, the results indicated that support was more highly
related to commitment among individuals low in positive affect (r = .83,
y < .01) than among individuals high in positive affect (r = .21, na).

Because this procedure is subject to a number of problems, this was not the
primary method used to assess the interaction. However, it permitted
assessment of the comparative strengtt of the correlations between the low and
high positive affect groups.

Discussion

Congruent with the nypotneses and the inceracticnal pbycnl'oogy
perspective, the results suggest that perceptions of support differentially
account for variance in organizational commitment among individuals with
different levels of dispositional positive affect.
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Limitations of the Study

Several limitations of tne present study snould be noted berore
implications are discussed. First, cata were colleýcted from a small sample of
personnel working in a DoD training organization, which may not be
representative of most DoD organizations.

Second, a number of variable~s that may have accounted for the findings
r-eported here or additional variance were not assessed. These include
personnel multiple comoatments, personnel rank, conflict between family and
Job roles, and other person-level issues.

Third, because it may also be suggesed .that individuals who experience
certain levels of support and commitment may report certain disposi ozis, it
is possible that support may be the moderator of the positive affect-
commitment relationship rather than the other way around.

Fourth, teoause of organizational consicerations, most of the
particpants completing the quest.ionnaires did so in one sitting. Thus, tnese
data may be subject to common method variance. Indeed, in indicating the
moderating effect of dispositional positive affect on the support-commitment
relationship, the data provide some support for concerns about method variance
(i.e., by demonstrating the effect of disposition an the relationship between
perceptions of the work environment and commitment).

impiications for Management Practice

Efforts to increase support from the organization (or change perceptions
of what is being provided) in order to promote commitment may be more
-successful among individuals low in positive affect than among individuals
high in positive affect. Thus, organization development interventions might
take into account indivicual differences in dispositional positive affect in
order to enhance their effectiveness.

Implications for Theory and Research

The data reported nere support trhe interactional approach to the study of
organizational commitment. Researchers have sho'.n that commitment is
multidimensional. The Interactional approach may be useful for identifying
antecedents of this multidimensionality. Moreover, additional variance in
organizational behaviors may be explained by using this approach.
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Who says the Recruiter's Job is Stressful?'

.Herbert George Baker, PhD
Navy Personnel Research and Development Center

Abstract

This paper brings together evidence from a variety of sources to support the.
contenton that the job of the Navy rmeruitcr is pervaded by stress. Job stress is
caused by factor ranging from recruiter se1ecrion and training, through incentives
systems, to organizational policies aad mangement styles.

By d-at of great effort, the Navy recruiting fore usually has been able to achieve its goals
relaive to both the quantity of accessions and quality of recruits. However, this has not been
without its costs. One cost has been a decrement in re.rue quality of life. Job stress has become
a pervasive problem in Navy recruiting, affecting pers-nnd at all levels of the organization. While
stress has many positive aspects, excessive job stress or an inept response to it is inimical to quality
of personal and family life individual and work unit perfarmance, and organizational productivity.

Evidence of Stress

T-e MEDCOM Survey

In 19H8, the Naval Media Command (MBDCOM) conduczed a brief informal survey of
some 200 health practitioners eiciting information on both Navy and Marine Corps recruiters. The
survey results provide evidence that stress and certain behaviors which are often posinvely
correlated with stres are problems among recruiters. The Navy medical community is involved
moe than occasionally in personnel evaluation and/or treatnt.

More than half (58.1%) of the respondents reported having "seen a Navy or Marine Corps
recruiter for stress or other psychological problems." In all, 309 recruiters had been evaluated for
continuance in their jobs. Two hundred and seven recruiters had received treatment. Of those who
thad treated a recruiter, 21.9 percent also had treated a spouse or other member of the recruiter's
family. The most common diagnoses are listed in Table 1.

Table 1. Mot Common Diagwism of RAcruites Seen
for Strcss or OW Psyhological Problems

Marital Dysfuncion 34.1%
SMUs/De-&es4on 31.8%
Adjusnent Disorder 15.9%
Alcohol and Drug Abuse 15.9%
Mixed Emotional Feelings 2.3%

Oft tho• O!rq,*A--n 1s w h.o hd .M.-_tead a re_.it. r n n•rI,.ri'., 14.4 "rI .,.t r•nnorwte hayino
included child abuse and 18.8 percent reported having included spouse abuse in the diagnoses.
Furthermore, a number of abusive or addictive be-haviors often associated with stress were included
in the diagnoses. These ame reflected in Table '.

'Views and opinitos ame thoe of the author a.d do ý ac&saily represent ihose of the Navy or the Dexirunment of

Dlease.
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Table 2. Abusive or Addictive Behaviors Noted

Alcohol 38.8%
Drug 122%
Food 8.8%
Gambbig 6.6%

eTh consensus was: "Apparently, all psychologists agree that the stress recruiters
faceiexperience is far greatermuch more intense than shipboard environment".
COMNAVCRUITCOM stated his intention to pursue stress training "for all of Navy Recruiting
Command and their spouses".

Naval Inspector General's (IG) Summary Report to COMNAVCRUITCOM

In 1988, the IG conducted an inspection of Headquarters, CRUITCOM, and "noted with
concern the overriding =mphasis within NAVCRUITCOM on meeting goal every 30 days which
often resulted in inadequate command focus on human requirements of individual recruiters and
their families." The IG's report also spoke to: (1) the burdens borne by families, many of which
had to live in areas which were high cost and/or remote from military support groups and facilities.,
and (2) the high stress of the work environmxnt as contributor to a quality of life among Navy
recriters that was significantly lower than that of "their peers assigned to other types of shore
duty." The IG's report described the work climate as "primarily one of extre=m personal pressure,
long working hours, and remoteness from Military Support Systems." The IG cited the following
as factOrS negatively affecting the work en vironnmnt: (1) coastant pressure month after month to
achieve goal, (2) long working hours with leave and liberty as uncertainties, (3) intolerance of
failure to achieve producdion goals, (4) lack of support from supervisors, (5) reduction of tools (i.e.,
advertising, etc.) from the Navy to suppor "sales" efforts, and (6) reduced resources, occasionally
forcing a cap on some operating expenses.

No-Fault Transfers

Under the incentive and tracking system for recruiters, individuals who, through no fault of
their uwn, cannot become successful (Le., p-Auctive) recnuiters may be transferred out of
recruiting. This is called a "no-fault" transfer, which is not supposed to exert a negative career
impact Typical mrasons for no-fault transfers are: medical, lack of salesmanship, and lack of
fluency in spoken English. Stress and stress-related problems are also valid reasons. As -vidcnced
by the No-Fault Transfer Log maintained by NAVCRUITCOM, there were 45 no-fault transfers
during the period 1 October 1998 through 30 June 1989. Of these, many were for conditions often
considered stress-related; 14 of them actually used the word "stress" in the "reason for transfer."

Intrviews with Navy Recruiters and Recruiting Managers

In February 1989, researcher teams from the Navy Personnel Research and Development
Center (NAVPERSRANDCEN interviewed 150 recruiters, plus a number of supervisoral
parsonnel in the field and managerial personnel at several Navy Recruiting District (NRD)
Aeadquarters (Robertson, 1989). In all, interviews were conducted with recruiters at 29 Recruiting
Staions ano wiui managers a l ir xTrs.

Stress and pressures of the job and their adverse effects on personal and family life were noted
over and over again in the comments made to the interviewers. It was apparent to the interviewers
tha: stress was erdemic among the Navy recruiting perusnel. In some cases it led to difficulty:

Some of the ensuing stress-related ailments are severe. In one district which
has usually been at or near the top of making goals during recent years,
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casualties included two heart attacks, two referred for alcohol rehabilitation,
two referred for being overweight, four referred for counseling, and two cases
of family problems. One researcher observed that ev recruiters described
symptoms resembling those of combat fatigue stress disorders-dreaming
about numbers and ualking or yelling in their sleep. (Robertson, 1989, p. 9 )

Relevant conclusions from the interviews include: (1) selection processes permit too many
individuals who are not suited to the job to be assigned to recruiting duty, (2) potent stressors
include extremely long work hours due to the pressure to meet monthly goals and having to deal
with uncertainties, (3) stress management and related training should be implemented at the
recruiter school snd in refresher training courses, (4) stress may also be caused by onerous
paperwork requirements, and (5) some job stress has its origins in the incentive and awards system
and in the no-fault transfers that are incorporated within it.

Based on the information contained in the interviews, Robertson (1989) developed a work
stress model that posits a "chain reaction" whereby intense pressure to make goal, plus a number
of elements outside the recruiter's control, lead to: (1) a sense of failurer, (2) stress-related ailments,
and (3) reduced productivity.

The 1989 Recruiter Survey

A survey of all production recruiters (n-3,498; 3,252 responses used in analyses) was
conducted by NAVPERSRANDCEN at the request of the Recruiting Long-Range Plan Study
Group (RLRPSG), which had undertaken to examine all aspects of Navy recruiting. The
reseamhers found additional confirmation that the job of the Navy recruiter is a stressful one, and
that a multitude of potential stressors pervade the recruiting occupational milieu (Baker, Somer, &
Murphy, 1989).

Tables 3 and 4 reflect with the number of hours worked per week and the number of days
leave taken in the pa.st year. These two factors make for continued and largely unrelieved pressures
on the job, leaving little time for family or friends, for study for advancement in rating, or for taking
care of personal business. And, given the 30-day goaling cycle, there is no letup-finish one month
and begin immediately on the neXt. For the recrxuiter who avoids transfer, this translates into 3 years
of intense, sustained pressure; or, as one recnriter termed the situation, "Thirty-six one-month
tours."

Recruiter responses To the survey provide evidence of potential contributors to occupational
stress in almost every area of the job: (1) people unsuited for sales work, or people with personal
or family problems that can only be exacerbated by recruiting duty being selected, (2) previews of
the job are inadequate resulting in erroneous expectations, (3) insufficient training time and
resources are direce to stress awareness and stress management at the recruiter school and on the
job, (4) performance management systems (supervisory techniques, goaling methods, performance
monitoring and incentive plans, etc.) are being used that increase pressure on the recruiter but do
not appear to the recruiter to support his or her job, (5) provisions for individual career
development for recruiters are inadequate, and (6) resources to support the work of the field
recruiter are too low.

The recruiter survey also provided an opportunity for recruiters to respond frecly about their
duties and their quality of life. A majority of the survey respondents (60.2%, 1! = 1,996) completed
the free-response write-in section. Of those submitted, 1,935 (97%) were subjected to a content
analysis (Aunins, Sander, Giannetto, & Wilson, in press).
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Table 3. I{uro Worked in a Typical Work Week

_(fUm RLRPSG, 1989)

C18 Quesiio: How many hom do you work in a typical *v, week?

Prcquwcy Percnt CUM Percent

40 thrmgh49 71 2.2 2-3
s0 through 59 384 11.8 14.7
60 through 69 1,177 362 52.7
70 thrugh 79 1,033 31.8 86.1
so 8tMugh 89 323 9.9 963
90 and above 107 3.3 100.0
No response 157 4.8

Total 3.252 100.0

I 0hous or mome 47%
60 hours or mom 85%

Table 4. Days of Leave Takn During the Past Year
(from RLRPSG, 1989)

C19 Questiow: How many days of leave did you take duimg the past year?

Fcrreqeiuc Ctan Percent

No leave taken 735 22.6 22.9
1-5 days 397 12.2 35.2
6-10 days 595 18.3 53.7
11-15 days 648 19.9 73.9
16-20 days 258 7.9 81.9
Mor han 20 days 582 17.9 100.0
Noresponse 37 1.1

Total 3.252 99.9

Stress ranked seventh in a list of the 10 most common dissatisfiers. Three hundred sixteen
rcruiters made negative ccmments about psychological stress, and 50 about physiological stress.
Comments indicating the presence of family conflict were made by 357 r.spondenms. Ten recruiters
mentioned suicide. Other contributors to job stress for the recruiter include: goaling pressures,
excessive wokdng hours, and inept or unresponsive supervision. Negative comments about
working hours ranked n:mber one in the list of the 10 most common dissatisfiers, with global
comments about goals nniz- hird, and comments about "hammer management" by supervisors
coming in fifth.

The presence within recruiting of so large a number of known stressors compellingly
aU~UUW•.LLALC USC d ,CaUU1L LLu ibrUIU a high sUtss job. 1-ne responses to three items from the
objective portion of the recruiter survey graphically coo-municate this message:

- Over 89 percent agreed with the statement, "My job as a recruiter is more stressful relative
to other Navy jobs."
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More than 81 percent agreed with the statement'I feel much stress in my job."
i• •Sixty-two percent agre with the statement, "Job stress is a problem for me."

,.,•" Discussion

Clearly, the evidence points o a high, perhaps dangerously high, level of stress extant
throughout NAVCRUITCOM, and more than adequate supports the assertion that stress is a
pervasive problem for NAVCRU1L-CM.. and that it is having some deleterious effects on

Sperformance and, hence, productivity. Sufficient medical evidence exists to point to the health
concerns; the number of no-fault transfers attributable to stress also speaks forcefully to the issue.
Individually perceived stress is telling in its overwhelming prescnce in the ecniter interviews and
survey. Recruiters feel the stress, and peo)ple are being lost due to stress.

Finally, senior Navy managers have, through their own observations, reached the conclusion
that the time has come to put stress under controL Adding to the urgency of that task are the views
of the House Appropriations Committee. In its report on the defense appropriations bill, the
Committee urged the services to relax goal-oriented recruiter evaluations somewhat, and in
"general improve their quality of life, morale, and well-being. The Commitee sees a link between
the stress and pressures of the recruiter job and various forms of recruiter malpractice. With that,
the Congress has acknowledged rtcruiting to be one of the "most stressful and difficult" jobs in the
military ("House Panel Wants Less Stress," 21 August 1989).

With evidence in. hand, it was time to get underway. COMNAVCRUITCOM chose to address
stress through a coordinated attack that takes into account the mission, the human and other
resources, and the working conditions of recruiting. Under development is a comprehensive stress
management program to be implemented throughout NAVCRUT•-COM to better assist recruiters
to accomplish the Navy recruiting mission in the difficult years ahead.
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I NZ~ tAvy Recruiting: A Positive ApprodCh to Improving Performance

Mr. Pat Lerro
Hum~an Resources Research Organization (HumRRO)

Abstract

Based upon~ rAteria1 from a top-down review of the Navy recruiting
structure, this paper represents the perception of senior-level
recruiting managers as to the kinds of research needed to help reduce
stress upon Navy recruiters.

Military recruiting is a complex, highly visible process. Subject to a
great deal of critical review from the Congress and the public, recruiting
has generated a great deal of research. HumdRR0 identified over 1000
studies, conducted over the last 15 years, which deal with warying aspects
of military recruiting. The application of these studies, an%., the research
coimunities, involved, can be seen throughout the recruiting process.
Econcietricians, operations researchers, and behavioral scientists have made
significant contributions toward identifying, tinderstanding, and influencing
the youth market. 10 psychologists and psychometric-fans have helped generate
major changes in the areas of cognitive testing, enlistment standards, and
job performance measureiments. Specialists in manpower modeling have created
state of the art automated systems to improve the recruiting aspects of the
time-phased training pipeline flow, and to create complex models to perform
trade-off analyses.

There have also been a number of significant studies done regarding the
Navy recruiter. The record of application, however, regarding such research
has not been very successful. It is ironic, that while all involved with
recruiting agree that the recruiter is the linchpin to success in
recruiting, the results of recruiter research have generally not been used
to any great degree. The purpose of this paper is not to discuss the reasons
for the low acceptance of recruiter research. Suffice to say that, in
regard to Navy recruiters, there were a number of contributing factors.
First, there was a perception that Navy recruiters were an unlimited
resource; they could be replaced at any time. Second, unlike the other
recruiting research, the application of many recruiter studies
recoammendations would have to have been applied by offices outside of the
recruiting community;- offices with differing priorities. Third, during the
1981 to 1986 period there did not appear to be any difficult-les in achieving
the recruiting mission. The perspective then, was why change something
which seemed to be working.

The purpose of this paper is to explain the climate which placed
tremendous pressure upon Navy recruiters, describe events which resulted in
Navy leadership recognizing the need for change, and outline those elements
of a research agenda which could facilitate needed change.

THE CLIMATE

There were three primary factors driving,~ the need to reevalUdte the
Navy's recruiting force: An increasingly diffic-ult recruiting environment;
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the results of two independent studies and an IG report regarding Navy
recruiting; and Congressional concerns.

The recruiting environment. Recruiting difficulties are no longer only the
probiý&. -f military recruiters. A continually declining youth market, whose
popluation shLa-• growing deficiencies in comprehension and math, and in
science and technical skill development, is creating nation-wide problems
for public and private sector recruiters. The Army, and even the Air Force
with its greatly reduced recruiting objectives, were feeling the impact of a
more difficult market. Each of those Services compensated for these
difficulties by adjusting resources, techniques, and product offerings. The
Navy, however, remained fairly static in its support of the recruiting force
over the same tima period. This resulted in a less-than-competitive
posture, which placed a great deal of pressure on Navy recruiters. Navy
recruiters were forced to achieve mission on a day-to-day basis as opposed
to being able to work with a six month lead time.

Comparing Navy recruiting quantitative results with those of the other
Services indicated a last place performance in key areas of measurement.
The percentage of high school diploma graduates and high aptitude youth
entering the Navy relative to the other Services dropped significantly. At
the other end of the spectrum, the Navy was accessing 75 percent of the
Category IV recruits (the lowest acceptable test category permitted in the
military). Further a review of the numbers showed that since FY 1986, the
Navy actually had not recruited even the numbers of persons needed to meet
new contract requirements. The decline in the Navy's recruiting posture
finally lead to a call for an independent review of the Navy recruiting
structure and program.

Independent reviews of Navy recruiting. There were three separate,
simultaneous reviews of Navy recruiting: HumRRO was commissioned by the
Office of the Deputy Chief of Navy Operations/ Program Planning; the Deputy
Chief of Naval Operations/Manpower, Personnel, and Training commissioned an
independent review headed by retired Vice Admiral Joseph Metcalf III; the
Navy Inspector General inspected the Navy Recruiting Command. Although each
group had differing objectives, their findings as to the causes of the
problem were quite similar: Senior leadership had not actively supported
the recruiting program; there was no master strategy nor focused management
structure to guide the recruiting program; the Navy staff was not equipped
to evaluate or defend recruiting resource requirements, and, the recruiting
command (CNRC) was unable to develop programs needed to understand the wants
and desi-es of the market, and was unable to develop the programs and
incentivis to attract that market.

CNRC met its minimal recruiting goals despite being at a distinct
competitive disadvantage. However, that performance exacted a heavy human
toll on CNRC's recruiters. Compounding the stress on the recruiter created
by the poor competitivv posture of the Navy, was the field leadership
solution to not meeting recruiting quotas: simpl) replace the recruiter
rather than examining the product, the training, or the local market. Some
districts replaced half their recruiting force in a one year period ot time.
Such a questionable practice placed an even greater burden of stress on the
remaining recruiters. It also gained Congressional attention.
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Conoression.l concerns. The House Appropriations Committee, in its FY 1990
report, expressed concern that increasingly constrained market and economic
climates may lead to undue pressures on recruiters to choose between
maintaining their integrity at the cost of their careers or bending rules
to make their goals. The Comeittee mandated a thorough review of recruiting
policies and procedures to assure recruiting objectives can be achieved
while affording recruiters a quality of life comparable to that experienced
by most enlisted personnel. They also mandated a report to Congress, and
promised hearings on the subject during the next session of Congress.

Identifying Needed Changes

If the Navy is to truly succeed in meeting its recruiting missions,
without placing tremendous stress upon its recruiting force, there is a need
to better understand the recruiter, and the impact of various elements which
affect the recruiter. The following figure presents the various elements
which affect recruiter performance, and briefly discusses those critical
elements where further research could help reduce stress while helping the
recruiter achieve mission.

- -c
Suins ATTITm

Sim
mKAINNINf. -AA VMe

_LEMNT OF THE RECRUITER RESEARCH AGENDA

Recruiter selection. There are two types of research needed in this aria:
The first is to gain an increased understanding as to why sailors are
extremely reluctant to volunteer for recruiting duty; and the second is to_modify the current selection profepss:

A survey of sailor perceptions. Perhaps the greatest difficulty with
recruiter selection is that relatively few sailors are interested in
recruiting duty; it is clear that Navy recruiting is not perceived as a
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career-enhaxrcing job. However, other than anecdotal comments, there are no
real data which outline the depth and breadth of this problem. There is a
need for a survey to identify the specific reasons for such reluctance, and

*L. a follow-on effort to overcome these objections.

Improve the recruiter selection process. The current recruiter
selection process essentially just screens out individuals who are likely to
fail, as opposed to a system comprised of more applicable standards that
would select-in those individuals who have the greatest likelihood of
success. Subsequently, many outstanding sailors selected for recruiting
duty may not have the ability to be top-notch recruiters. Using the
information obtained in earlier research as a base line, a new research
effort should be implemented to develop a profile of the type of individual
who has the greatest potential for success in recruiting. However, unlike
earlier efforts, the research comuinity should first find a sponsor who will
ensure that the subsequent Battery be administered to a maximum number of
job candidates.

Organizational structure. The Navy ratio of recruiters to zone supervisors
"is approximately 20 to 1. By comparison, the Air Force ratio is
approximately 8 to 1, and the Army [if you include the company commander
(equivalent to the zone supervisor), senior recruiter, and training NCO as
supervisory perzonnel] is also about 8 to 1. One question for the
researcher is, " With no additional manpower spaces, how can the structure
be modified to improve the performance of a group of individuals, who have
been provided only a mnodicum of training, and who currently receive minimum
field training or supervisory assistance'. From another perspective,
research is needed to evaluate the role of the zone supervisor, and the
pressures placed on that supervisor given the range of his/her
responsibilities and his/her span of control.

Work measurement and Dro•cedures. The current measure of success in Navy
recruiting is whether monthly mission was made. This places many recruiters
in an almost untenable position where they are under constant pressure. It
also sacrifices future success in order to achieve short term success. What
is needed now is research from a bottom up perspective aimed at developing a
criterion-based system tc identify the key result areas and procedures which
will help achieve those results. Such a research effort requires the direct
involvement of experienced recruiters and recruiting managers, the
apolication of industrial engineering techniques, and the involvement of
behavioral scientists, operations researchers, and policy analysts.

Rew y t. In this area, the key to effectiveness is an incentive
system understood and perceived as attainable by the entire recruiting
force. Navy recruiting officials have modified the reward system which was
in effect last fiscal year. However, we believe that adjustment was only a
first step. What is needed is a separate effort which allocates goals and
provides rewards which take into account regional differences, including the
level of difficulty.

-raining and daeveioe•nt. White recruiters prpsenL Om, ;iil- I t'
system, the training and development of the recruiter force represents the
glue that binds the system into a cohesive whole. However, if training and
development programs are imposed on recruiters and are interpreted as a
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disciplinary action or punishment for inability to perfornk, there will be
little enthusiasm and little effective training. Additionally, if directive
type training is imposed on recruiters who are overworked or under a great
deal of stress, that training is likely to interfere with effective
learning. The two factors above are a real problem to CýRC. As indicated
in NPRDC's 1989 recruiter survey, over 65 perceni of the recruiters
perceived that the tab system, which should be part of a training base, is
used as punishment; over a third of the force believed that fear and
intimidation are the norm for supervisors and chief riecruiters. A strong
research effort is needed to determine the actual needs of the recruiting
force, and then to determine how to effectively administer such training,
given the very large span of control of Navy recruiting supervisors and the
geographical dispersion of the recruiting force.

CO3CLUSION

In any field, 'Job performance represents the measurement of success, and
the formula for job performance is:

Job Performance - Ability x Motivation x Opportunity

This formula is particularly critical in the recruiting environment. The
combined reviews of three separate study groups, supported by the NPRDC
survey of the Navy recruiting force, demonstrates marked deficiencies in the
three factors which comprise this formula. These deficiencies have combined
to place the Navy recruiting force under a great deal of pressure and
subsequent stress. Substantial research is needed to identify effective long
range solutions. Senior Navy leadership is providing the opportunity to
develop a recruiter research agenda, and the motivation for such research is
strong (to help solve operational difficulties as well as the need to

* satisfy congressional concerns).

Some may challenge the need to conduct such research due to the probability
of greatly reduced recruiting objectives. We must understand that any
reduction of recruiting objectives will also probably be met with reductions
in recruiting resources. At the same time, some decision makers will try to
raise quality standards given that the overall numbers are reduced. If the
reduction in goal is met with a comparable reduction in recruiters or
resources, while at the same time standards are tightened in a more
competitive marketplace, the remaining recruiters will be forced to process
even greater numbers of applicants per recruiter to achieve mission, thereby
placing even further stress on the individual recruiter.
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'Major Findings Of The .989 Navy Recruiter Survey

Laura E. Swirski
Emanuel P. Somer

Herbert George Baker, Ph.D.
Navy Personnel Research and Development Center

Abstract
This report presents an overview of results

from a quality of work life survey administered
to all production Navy recruiters. Ninety-four
percent responded. Survey responses are discussed under
the following topic areas: selection and training,
goaling, career development, and quality of life.

Projections show a shrinking manpower pool from now
through the first few years of this decade. Navy recruiting
policy makers must decide whether to: (1) accept lower
quality applicants, (2) pay the additional cost of competing
for high quality youth, or (3) fail to recruit the number
and quality of required recruits. In addition to the
shrinking manpower pool, general unemployment remains low
and civilian jobs are relatively plentiful in most areas of
the nation. Competition for qualified people continues to
increase. Educators and school counselors do not view
military work as a desirable career option. This results in
few youths considering the Navy or military as entry-level
employment.

Despite these obstacles, the Navy recruiting force has
achieved its goals in both the quantity and quality of
accessions. Unfortunately, the results have been attained at
great cost to the recruiters personally and often
professionally. The quality of work life for recruiters has
suffered greatly (Baker, Somer, & Murphy, 1969). The
Commander, Navy Recruiting Command (CNRC). has initiated
several short- as well as long-term efforts to address this
situation. Maajl,- findings of the 1989 Navy Recruiter Survey
relevant to i cur areas of organizational life which are
impacted by rtcruiting duty are discussed below.

Results

Selection and Training

Recruiters percei.ve problems in connection with
determining who is assigned to recruiting duty. The rigors
of recruiting assignments demand that personnel selected to
be recruters have the necessary characteristics that will
sustain them, and that their family and financial situations
do not ha-nper their performance. Relevant survey results
indicate over 60 percent of recruiters questioned whether
persons who have the proper personality and motivation are
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selected for recruiting (see Figure 1); 84 percent Of the
recruiters agreed that the Navy should develop a better way
to select recruiter candidates. Nearly 75 of the recruiters
were advised by former recruiters not to take an assignment
to recruiting duty and 60 percent would decline to advise
their friends to do so; 87 percent agreed that recruiting
duty should be strictly voluntary (see Figure 2).
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There was a general impression that the training
received is insufficient for those who are selected for
recruiting duty. Respondents indicated that they were not
prepared for the real world of recruiting or for the
stresses and pressures of recruiting duty. They recommended
realistic job previews to improve the quality of work life.
There was also a strong consensus that sales training they
had received was inadequate and that additional training
would be helpful (see Figure 3). A majority responded that
training which allows the experiencing of failure would be
beneficial (see Figure 4).
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ERecruiter success is measured primarily by whether

or not they reach their goal. Unfortunately, nearly 75
percent of the respondents report that they do not have
control over many of the conditions that determine if they
reach their goal. Recruiters agreed that the I-month goal
period is too short (see Figure 5).

Eighty-five percent' reported that they felt pressure to
continue recruiting even after they had made their goal. No
matter if their accomplislhments one month, at the beginning
of the next month the pressures returned. To ease the
pressure on individual recruiters, recruiters strongly
favored the team concept. Over 70 percent believed that
station personnel should be organized into teams so that
recxuiters could specialize in the aspects of the job they
perform best (see Figure 6).
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Figure 5. igure 6.

Career Development

in the area of career develomment, recruiting faeis
short. Only 42 percent reported that recruiting duty would
help them advance in the Navy. Many felt that recruiting
would hurt their chances for advancement within their
rating. One-t-hird of the recruiters perceived their
evaluations to be lower on recruiting duty than they were
back in t"heir occupational field. One-fourth felt their
evaluations did not reflect the effort they put into their
recruiting duties. About 70 percentL agreed that, while on
recruiting, job pressures have kept them from studying for

184



-theiradvancement- exams, they did not have the time and

-ateriail to study, and they should be relieved of goals to
study for advancement. -Recruiters ranked their first choice

- for improvements that receive extra credit at any selection
or promotion board because of recruiting duty.

Recruiter recognition prcduced mixed responses. Sixty-
"four percent agreed that they received recognition for good
job performance. However, over half claimed they received
more recognition in the fleet than in recruiting duty.
Nearly eighty-eight percent of respondents suggested that
all of the time spent on recruiting duty should count toward
sea duty.

A career ladder for recruiters is essentially
nonexistent. A majority (72%) agreed that recruiters should
have career development opportunities within recruiting
after they have demonstrated their abilities.

Quality of Life

Job responsibilities, naving time to attend to personal
matters, concerns about finances, and availability of
support systems all contribute to the quality of life for
Navy recruiters. About 80 percent of respondents reported
much stress in their job and 79 percent agreed that
recruiting was more stressful than other Navy jobs (see

.Figure 7).
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Three-fourths disagreed that their work schedule left
enough time to take care of personal business. Eight-five
percent reported working 60 hours or more per week with
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nearly- half of the respondents putting in 70 or more hours.
Eighty-five percent disagreed with the statement that they
were compensated for working holidays and extra hours.

Financial matters were also a source of concern. About
70 percent did not agree that the variable housing allowance
was adequate to cover their living expenses. Personal
expenses for medical care for self and family also appear to
be a problem.

Sixty percent of the respondents disagreed with the
statement that their recruiting district provides good
quality counseling services related to personal and family
problems. About 40 percent of the recruiters did not agree
that their spouse, g' rlfriand, or boyfriend understood the
pressures of being a recruiter.

Di~scussion

Despite the obstacles faced by the Navy recruiting
force, goals for the quantity and quality of accessions have
been achieved. However, the cost to recruiters has becn
great both personally and professionally. In an increasingly
competitive employment market, the Navy must put forth the
effcrts necessary to select, place, and retain highly
qualified individuals in the recruiting force. Attention to
the issues that concern recruiters will impact both the
productivity and quality of life of the Navy recruiting
force.
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- .i.ef Cognitive Orianted Group Intarvte'-ton for Treating
Basic Trainee Adaptation Pr .bleas

-Major Edwin L. Gerwell, Ph.D.
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Wiltford Hall USAF Medical Center

Abs tract

This study reports on the effectiveness of brief cognitive
.. : •behavioral oriented group therapy in attenuating minor adjust-

ment problems in the Air Force basic training environment.
* •Outcome data in terms of successful or nonsuccessful completion

of training is reported.

Enlistee attrition dur4.ng basic training has traditionally been considered
a natural element of the training regimen. This supposition is based on
the assumption that the young inductee comes to the training with inherent
psychological and physical qualities which determine success or failure
when faced with the calculated stressor of basic training. From time to
time, this assumption has been called into question (Novaco, Cook, & Sarason,
1983; Buddin, 1988). Literature on stress and coping strongly sugggests
that cuccessful adaptation to various stressors, including actual combat,
is as much a function of how individuals are prepared for the strxessor
as their inherent adaptative qualities. Research evidence suggests that
simple and effective psychological procedures exist which could significantly
reduce attrition in otherwise psychologically healthy individuals (Butcher,
& Maudel, 1976). As defense budgets shrink there is increasing support
for gaining the most from the personnel dollar and reducing or eliminating
unnaccessary attrition of qualified enlistees. The current study supports
the concept that short and efficient psychological methods exist which
can help support this trend toward personnel cost conservation.

Method

Subjects

Subjects were 436 basic trainees who were previously seen for command
directed ev-_luaticns at the Behavioral Analysis Service, a dedicated mental
health facility. Subjects were evaluated over a five mouth period and
determined to be capable of returning to duty. The evaluations indicated
that these individuals would benefit from brief psychological intervention
to increase their coping skills upon return to training.

Apparatus

Group sessions were provided at the Behavioral Analysis Facility located
in close proximity to the training area at Lackland Air Force Base. This

The authors express their appreciation to Tom Swanson for his help in statistical
analysis and Elizabeth A. Rupprecht for her editoral input. The ideas
presented in this paper do not necessarily reflect the official policy
of Wilford Hall or the Department of Defense.
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,•p~oy¥tded a comfortable relaxed and private eavirounent. Each group of
-Appizox1=Wtey 15 individuals was led by a supervisiDng Ph.D. level psychologist
44d, hpre-doctoral resident. A psychiatry technician was also present to
handle administrative issues and maintain required medical notes.

Procedurd

Basic trainees were first evaluated at the Behavioral Analysis Service,
,-. - based on a commander directed referral, and determined to have a nondisqualifying

.dagnosis but with some degree of coping problems. Each was provided an
appointment and recomeudation for group attendance. Attendance was determined
by acquiescence of squadron commander. Subjects were routinely checked
for whether they had attended group and their graduation or discharge status.
Group sessions consisted of two one hour sessLons each week. Each session
involved brief inputs from each aember, limited problem solving and supportive
inputs from other members and a combination of psychoeducational and cognitive
coping inputs from group leaders (Meichenbaum, 1977).

Results

Analysis of outcome data for the subject groups collapsed over five
months contained in figure 1 clearly supports the conclusion that group
attendance contributed significantly to success in basic military training.
In the group of individuals who attended the group, 177 (71.1%) graduated
"versus 68 (36.4%) in the group who did not attend. The 16 total subjects
unaccounted for, in this study, are considered insufficient to influence
the globiLl effect for attendance. No accounting was made of the nature
of dischurSes as these are generally of an administrative type. It is
also poaacible a very small number of sedical and other discharges are contained
in the discharge numbers of both groups. A chi square analysis showed
that attendance was significantly related to graduation and no attendance
was significantly related to discharge (p. < .005).
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Discussion

One conclusion drawn from the current study is that a relatively small
investment of intervemtion resources can produce a major impact on individuals
who are experiencing a significant crisis situation. Trainees attending
the group averaged two to four sessions. Total active involve~ment for
each individual is estimated to be no more than five minutes. per session.
This latter observatiou would suggest that modeling, mutual support and
other factors known to exist in group situations may contribute to a large
degre.e toward the outcome found in this study. This suggests future research
to determine specific intervention elements which dilferentially affect
this type of crisis intervention. Although group members were determined
to be qualified to return to duty and training the question arises *s to
thei.r capac-ity to complete a full enlistment (McGraw & Bearden, 1988).
Although this question cannot be answered in *this study, it is being pursued
and will be addressed in a follow-up study on this population.

It is well known that the acute crisis ele~ment involved in basic training
extends into multiple other situations which are common in the military
including war, dislocation, natural disasters, medical evacuation teams,
survival school instructor and military ins tructor duty and the like.
The impact of stressors arising from such sources also extend to the famtilies
of active duty personnel. The negative Impact of these situations are
attrition, increased medical costs, diminished morale and readiness. This
study suggests that modest intervention efforta could make a major impact
on the aforementioned factors. The fact that calculated savings in attrition,
coats resulting from the group intervention at the Behavioral Analysis
Service are close to two million dollars, lends strong support to such
a corclusion. This alone should be a strong incentive for fu~rther research
into the application of stress interventions for military operations.
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Usitegtchnolgy to imrove hurnan Weatons skifis

"David B. Porter, D. Phil
Lisa M. habre

"United States Air Force Academy

Abstract

- • •Interactive Videodisc (IVD) technology was tested as a valid
teaching technique in conJunction with an already existing
in•telt vsonal rtlationship skills training program. A group of kir

_?Toarce cadets used the IVD system in a quasi-clinical setting, and
their, Ieanirng was measured in terms of skill, motivation, and

, ' knowledge. The results show that the 1YD system exhibited a positive
'ti-tluenct In all three areas.

Word processing and spread sheets have already demonstrated the
i p.act of computers on the industrial community. Now there is an
eJi. 1Osion of growth in covputerized education and the leading edge of

hi�-� •plosion combines both computer and video disc technology. When
theske technologies are yoked together by Interactive Videodisc

•o#watee they form *the ultimate educational too.. These systems
A-ZA4xavo1,tionizin -training and education In today's business world
_'tC' rierr- 1983). Their growth is likely to increase as computers and
vi4eo systeos become cheaper, more powerful and more widely available.
I-t is Important that this new technology be better understood.

Baiftbdge (1988) has cataloged an impressive set of IVD
.succeses. In a University of Went Florida progra, studentz using
the videodlsc showed a 25 percent reduction in training time and a 16
.pfrcht increase in the number of students who passed a standard
_. W•ttken test compared to those exposed to traditional teaching
methods. Similar results were found by Davis in the Annenberg
project. She found that students took less time to complete courses
and achieved the same or higher scores usinq interactive videodisc.
In addition, a National Science Foundation study found college
students learning biology on an interactive videodisc system took 37
percent lezs time to complete the course than those in the traditional
classes and showed significantly higher scores on the post-test.

The use of interactive videodisc instruction has not been limited
to academic settings. Computer based training (CBT) has become
increasingly popular in private industry and goverment agencies as
"well. In 1988, the Air Force Commissioning and Education Committee
(CXC) endorsed a proposal to examine the feasibility of using 1VD
technology to enhance professional officer development (Eagle Corp.,
1988). The committee wanted to use IVD technology as a common tool
for teaching leadership skills to officer candidates from three
different commissioning sources (the Air Force Academy, Officer
Training School, and Reserve Officer Training School), The committee

mec4A-A to investi'gate the e11c0ational effects of this technoloqy
before investing development funds. Two key aspects of this
investigation where 1) to find the best available off-the-shelf
software, and 2) to explore the possibility of integrating group
process with this new technology.

The purpose of our study is to further the CEC research on the
use of IVD technology as an effective educational tocl, and to look at
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the possibl- zvantages of using student teams no proces.ý and enhance
the IVD program. An IVD program developed for teaching .-nterpersonal
relation skills developed by Wilson Learning had been selected and
extensively tested (Porter and Guerrero, 1989; Porter, Burtley, &
Guerrero, 1990). This IVD program was Integrated into the Skills
Training Program at the United States Air Force Academy. The purpose
of this eight-week program was for cadets identified by their
commanders as having interpersonal skills deficiencies to increase
their interpersonal effectiveness. Cadets in the program meet weekly
for about two hours to work with a counselor to develop their
interpersonal skills. As with previous studies (Porter, Burtley, &
Guerrero, 1989) the Nominal Group Technique was employed as a way of
using group interaction to enhance learning outcomes. This study
involved individual self-assessment, group and individual performance,
and expressed satisfaction. Data from this quasi-clinical group was
compared to data from a variety of other groups that had used the same
IVD software and nominal group technique. One particularly important
aspect of the IVD program is that it provides immediate feedback.
Yalom (1985) claims that through feedback and self-observation, one is
able to understand his/her own behaviors better and is able to
appreciate the impact of that behavior on others.

Method

Three female and three male cadets ranging in age from 18 to 22,
Academy freshmen through seniors, served as subjects. The members of
this group had volunteered for the Skills Training Program. The
control group data was used for comparison came from the previous
studies with cadet and officer trainees (Porter & Guerrero, 1989).
Comparison group subjects had used the same techniques and technology
that were employed within this study.

A portable Sony View Interactive video system with software from
was Wilson Learning's Interpersonal Relations: Interacting with
Others was used. Three study-practice units in this package covering
developing rapport, listening to others, and displaying sensitivity
were presented during the first session, Each unit rýuired
approximately 15 minutes to complete and included Inst~ .tion,
demonstration, evaluation, and feedback. A 35 minute comprehensive
grand practice served as the criterion task. The grand practice
assessed the skills of the students on all three of the study-practice
units. In addition, a workbook containing 15 self-assessment
questions, instructions on the nominal group technique, spaces to
record individual and group responses, and a program critique was
given to each subject.

Rrnr(Pdt2V

Two groups (one of two subjects and the other of four subjects)
were used to conduct the training. This was accomplished during two
sessions separated by approximately one week. The two groups did not
interact. On the first day, subjects were given an introduction by
the first author then completed the interpersonal relation skills
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ms
selt-assessment questions snZ werc givea rjzle-& ......... cpc=atling
Instructions. Next, the students completed the three study-practice

S~units using the nominal group technique: each time the group arrived
__ at a decision point each Individual marked an answer in his/her

workbook. Only after everyone had marked their individual response,
could the group discuss the problem and reach consensus on the
appropriate response. This choice was marked in their workbooks and
input to the computer. During the second session, the subjects again
followed the same procedure. Subjects then individually filled out
the IVD program evaluation. The questions on this evaluation were
designed to measure three different outcomes: skill, knowledge, and
enjoyment. Questions tested satisfaction on each individual category
as well as overlapping areas. Responses ranged from 1 representing
strong disagreement to 5 representing strong agreement.

The group containing the four cadets was also timed by the second
author to more precisely examine the temporal characteristics of each
cadet's participation in the group discussion. The sequence of
discussion was recorded as well.

Results

The demographic data revealed that the groups had both low grade
point averages (X=2.25, s=.139) as well as low military performance
averages (X-2.11, s=.139). Cadet averages on both of these measures
are about 2.75 with a standard deviation of .50. These subjects' low
scores document low performance, however they do not necessarily
validate their commander's attributions that the cadets' deficiencies
were due to a lack of interpersonal skills.

Three types of measurements were obtained from this study. They
all dealt with interpersonal skills; specifically self-assessment,
performance, and program satisfaction. The means and standard
deviations obtained for each of these three catagories were similar to
those found by Porter and Guerrero (1989). On a scale of 1 to 5 with
1 being below average and 5 being outstanding, the scores were as
follows: building rapport (X-3.53, a=0.97), listening to others
(X=3.35, s-0.88), displaying sensitivity (X=3.73, s=l.1l). These
results indicate that subjects saw themselves as having interpersonal
skills that were between above average (3) and well above average (4).
Although these means did not differ significantly from the control
group, all were slightly more positive. Individuais enrolled In the
program apparently did not share their respective commander's
assesment of their interpersonal deficiencies.

The grand practice provided the performance criterion. The
number of correct responses made by each individual before and after
group interaction was compared. An average of 15.5 (s=l.4) of
subjects' 19 Initial responses were correct. After group discussion
and consensus, the average number correct was 17.0 out of 19. When
these scores are compared to those obtained from other groups (Porter
& Guerrero, 1989) they are slightly superior. The subjects' perceived
interpersonal deficiencies might not be perceptual, but could reflect
inactment (behavior) difficulty. The group's 89.5% accuracy reflects a
substantial improvement over their average individual aCCULa~y U1
81.5%. The group's influence had a positive effect on performance.
On 10 of the 15 questions, at least one subject changed his/her
individual answer to match the appropriate choice.

The group of 4 cadets was also measured individually in
terms of the amount of time spoken, the percentage of times the
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percentage of times the group choice matched their individual choice
given that they spoke last.
Frig 1. Subject Speaking Time and! It is particularly interesting that

Influeeevery time subject X or Y spoke last the
*i-10 group decision matched their respective

SJ.90 individual choices.
t-4 for subject W or Z (Fig. 1).

80 Ironically, the two cadets who spoke
70 least (less than half as much as their

m colleagues) exerted the greatest
Sinfluence on the group decision.60 nSubjects' affective reaction to the
M training was measured by their ratings

.50 Non the IVD evaluation at the end of the
Is experiment. High scores show that the

students were very satisfied with thes'bj 13 9 19 73 program. No significant differences

were noted between the three different outcomes (enjoyment, skill, and
knowledge), but this might reflect a ceiling affect due to the
extremely positive ratings.

Discussion

These results are generally consistent with those from previous
studies (Porter & Guerrero, 1989; Porter, Burtley, & Guerrero, 1989)
and provide some support for using this technology with a group which
ha6 been identified as lacking interpersonal skills. As predicted,
the Interactive Videodisc system was an effective training tool.
Student's were extremely satisfied and group interaction increased
performance and may also have provided useful support. From the
results, we know that in the group of 4 cadets, whenever there was
dissension between the individuals' choices, it was always 3 to 1.
This implies that when one of the three spoke to the group they were
not only trying to influence the loner but were positively reinforcing
the other two as well. This reinforcement may account for the high
satisfaction scores obtained on the evaluation. As Yalom (1385)
suggests, the immediate object of feedback that the program offered
may have also been a critical contributing factor.

There were several other contributions the IVD sessions made to
the Skills Training Program which were less obvious. The high
technology equipment and excellent commercial program clearly
communicated institutional committment to the subjects and the
importance it placed on developing interpersonal skills. It also
provided a useful variation on the usual group counseling format.
Because the IVD program provided both structure and direction,
counselors could gradually withdraw and more objectively observe
subjects' interpersonal skills. Perhaps most importantly, subjects
were able to have some fun while they learned something about
interpersonal skills.

Author Notes

Views expressed in this paper are those ot the authors and do not
necessarily represent the view of the U.S. Air Force or any oi its
agencies. The authors gratefully acknowledge the support oý the Frank
J. Seiler Research Laboratory.
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rAbstract

The service acadedes of the United States share the common god of grad-
;• uating ,•m • eofficer who adbae to stadavU of conduct that are, in tur, based
on broad ooncepbs of hono rui~n duty. In practice, weefti this goal should mean that
-aduates, adhere to ruln and regulations n both public situatons, where their
bthavtot Is sublect to scrutiny and evaluatin and private situations, where no owe is
watddng.3 This, sludy examine the 'rule kephing behaviotr of graduates of the U. &~
CoWa Guard Academy. The California Psychlo~gical Inventory is used to predict the
degree to w.%t• graduates follow the regulations in private. Rule keeping behavior is
related to a....ed perfo ace of these offic=er du-in thdr time as cadets and durrig
the-fiW -two years following their gr'aduatiok from the Academy. Finally, the
imPlications of *taee firdings for the developmen of our futar lwead Is amnidered.

* Ea* of the service academwk. Is diracterlnd by an exhustive system of regulations. These
range from rles anticipating those the gnuiuates will enonnw late in te Unifim Code of Military
J lustice (a witot leave, disobedience of orde, disrespect to seniora, et. to extraordinarily
explicit and detailed rules addressing the minutra of day to day life (e.g., regalatlons sdulat the
pedse manner of foldin unerear and s3os and their acww plaent in the drawers of the cadets'
chiffoniers). Th service academics oach have promulated an additional et of rula that emphasize
adherence to a higher standard of ethical behvior their 'honor codes"

If detected, violation of any of these ruls resul-t in punishmient Although the various
academies differ somwhat im their dminsutation of discipline, sanctions for rule breakers tically
indude "demeriW ePtJa work asAgnmet restriction to the academy gronds, and dismissal fro the
academy. At the Cout Guard Academy, the total number of Jemerits received by each cadet is
tabulated &d becomes a signif•ant part of his/her overall miliury evaluation, accumulation of a
sufident number of demerits (evm if these are due to a siews of minor infractions) can eventually -ult
in a cadeVs diusal from the academy.

From the emphasis placed on these systs of regulatns, it may be inferred that rule
adhering behavior Is highly valued. The service academies of the United States share the common
goal of graduatih4 d officers who adhere to well defined standards of conduct In practice,
meeti" thi goal should mean that graduates adhere to rules aMd reguiations in 2ublic situations,
wnver diier behavior *0 liub*ic WýIuiiny A"nd CVA Uauuii, MOU piivt&i*L 1MUA4Oia Lotii 'r~&
""atd&%*. We draw the reader's attention, however, to the words that opened the preceding
pan aph if detected. It seems at least two rossdble outcoaes ame likely to result fomr this relative4ly
inflexible and demanding system of rules; at the end of four yea•s, the academieks graduate either
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_.owmi•s•a.d• offues who adhere to the rules or officers who brealc the rules and are able to avoid
4ettection.

An index based solely n the nmunber of recorded infractions would fail to dishnguih between
these groups. This paper represents an effort to asceuin the actual degree to which academy
graduates adhmee to rules. Secondly, it examines the strength of the relationship between rule
adherence at the academy and later performance of "hese junior officers. Finally, this study

*--i investigates the degree to which individual differences existing at entry are predictive of rule
adhering behavior during the ensuing four ymrs.

Method

The Cla of 1986 rnuinbered 250 when they entered te Academy in July of 1982. Four years later
138 graduated (128 of which were U. S. national). Ju.t pr:i to graduation we conducted a structured
himerview of 76 cadets selected at nradom from the els. In Lth sumier of 1988 we asked each of the 128
U-S graduates to participate in a follow-up study; 120 of these agreed to participate and to date we
have obtained complete perfounance recruds for 100. The majority of the incomplete records are due to
lags in the perforance apprisal system which seen to have no systematic pattern that might bias
the results of the study. Thirten of the graduates wer wowen. Ninety-four percemt of the graduates
were 21 or 22. Only five were minorities. A complete data set for tC¢s study was abained for 42 subjects.

P The measure of undergrad-ate performance was class rank which
is based on a composite of academic (75%) and military (25%) perfornuce. While not pure, this
clfrrioi s zmuch like the job performance citeria ured in job selection studies. It is a mix of objective
performance and style.

lob PThe Coast Guard assesses the parformance of junior officers every six months
using a 23 item behaviorally-mnchored rating scale divided nt six major arau: performance of duties,
i relaion, eadership skils, o skills, personal qualities, and effectiveness
in representing the Coast Guard. Each nmao rea is followed by a narrathve and the whole report is
summarized in a comment of the oficer's leadership and potential for positions of higher
.esponsiility.

We reviewed the performance rep4.fi which each officer received during the two year initial
assignment. Four distinct patterns emerkcd. First, an officer might start out strong and continue to
perform at a high leveL This officer was either seen as a natural leader with great value to the
service or seer as unique in the ratrs experimc and very specaL Second, an officer might start slowly
making mistakes and dmonsftft some weak.-eses but develop apidly during the course of the two
years finishing as a strong contribuor to t .,- eiective-ess of the unit. Third, an officer might be a
steady, dependable but uie 4able perl• .rn., who was an aset but not the key to success. Fourth, an
officer might demonstrate weakness that --.--sted over the two years. For some the evaluator's2 ,- '. ,- - . .- - ---. . . = ý% ......2 ,- - ..1 ._ ,1 -.• p,,,,

p"cL""U5t& Ubeat "M~ 01111%a lf&ierpku 1il &UW_& l.WCVVU'ECmJ)P:h. 0; wauz UI&Lb-mU a).L~asai a

denria ing assignment. These were mnaiiral perfortners. Others wee judged to be too weak for
promotion. These officers failed to be prioted from Ensign to Lieutenant (junior grade) at the end of
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T he 12u1L 18 nmoth b~ia1 period. Jab performance for the two ye~ars tnunedhately follwirg graduation
was, threfore, summarinzed by the following sicule

5. (WaS) Commenuts incude *the best rve ever seem, a riring star,' innovations will benefit
Ow thenti aervm stvno from destat" no weakneses noted.

-4. N.or-' Strong from the start, exeent initiative and stamina, "maturity unusual for an
junior cflor," highly renm dled for command, but not Wthe best ever.'

3. (N29) Solid perforner, nmy have mino dMficulties at the start but excellent record
overall y msxl year, may be for coim' d bu without enthusiasm reports ame
positive but lack -peratives and excitemnt.

2. (-16) Peristt Haws that impai performwe, significani coai;od attention needed to
get the ofiers attention, conuents include *slowly imfpovm," "r'ecommnu -tion for
command withheld pending further growth, 'recouended for responsible positions ashore.'
Not re•oxw ,ded for onmud.

L (N-7) Failed to be selected for pronotion to Leutenait (jg) or evaluator expreLs serous
doubts that this officar will make it," cowma.ts clearly convey negative evaluation, e.g.,
-this office is lazy.

CA~fona Psydc cal Inetory. Each student entering the Coast Guard Academy is
administered &-% extenive batery of rsonality inventories within six weeks of arrival. The results of
the inveDre ae not used for screening or placement, but are retained for purposes of individual
counk-ling and institutional research. For several years, the standard battery has included the
California Psychological Inventory (Cough, 1957, 1966, 1997a; Megargee, 1972). The class of 1986 was
aidminstled the 40-item version of the CI in the summer of 1982. Scores were obtainiad for each
student on the e•ghtn sandard folk concept s"les and on a set of newly developed 'sbtrctal"
scales or "vectors'-three orthoonal scales d•egned to measure the major interpersonal themes
underying the folk concepts. 7be structural scales were swed on the original 48D-item form according
to inkutictions uuppIied by Gough in a personal CD~WmiMwtiOVL

Gough describes the first structural scale, v.1, as an index of interpersonal orientation. Low
scorers on v.1 are described as 'active, alert, involved, and extraverted4 while high scorers are "more
subdued, private, detached, and introerted'. (Gough, 1987b) Among the folk concept scales, it
cmrrelates highly with Dominance, Capacity for Status, Sociability, Social Presence, Self Acceptance
(correlations range from -.78 to -.50).

According to Gough. v2 Is a masure of the respowernta nm matve orntatmi This nixtinutm
goes from a rormdoubting, skeptical, and non-conformist perspectiw at one pole, to a norm-accepting,
acquiescent, and rule-compliant orientation at the other." (Gough, 1987b). Its highest positive
correlations among the folk concept scales are with Socialization, Responsibility, Achievement via
Confrmance, and Good mrssn (correlatio range from .67 to .32). It also correlates relatively
highly, though negatively, with Fkezdbllty (r--.54 for males and r.-.50 for females).

Gough offers v3 as a nesure of 'a rmage of fulfillment or realizAtion - proceeding from self-
defeting and inadequate resolution of problems and potentialities specific to that type, up to an
actualized and ego-ernhancing integration.' (Cough, 1988, p. 2) It correlates highly with virtually
every one of the folk concept scales except Femininity (ra.02 for men, r=-.13 for women) andC.wmi...,a,,Im• (,r.'J &V - , V % ,V . &A., M 1..., LM, & ...6 9&

(for Tolerance and Achieverwnt via Independence) to r-AO (for Flexibility).

198



-Ea- Rule. ]khaor. Coot Guard Awguedy img-latio ae divided eto f categories-• Te •s "• • tnu • o C • ndud` such thn as a poor shoeshne and co

_hy brlded. Class It offenes incude nii clan, inattenrion to duty h and gmess df7 her in
a' ppearanme In this study we asked cadets in a structured intervew to idntf which of th~e 41 lse

• ! Cass! ofeme tl" ba comittd -geottinm g caught-. Class 1 clfen.es are the raost 3erious
Soffemes an inc~lude, for example. che&Hin& fadsifyig revd, AWL and 3exua nr ,odic t.

Results

-= The nube a• wpm C/•ts I offen-ses idnfe rage from I to 25 with a mena 7-5. he

are only two .tinificmmo the measures. The first is tetween the CPI scale
v2 and the Aumber of self reported CWs I o (r, -.60). The sacd is the correlation between Clus
Rank and Performasse (oer) after graduan ow-29). None of the other relationships-neither the
relationship between the of Class I off s and overall academy ?erformance nor the re-
Slatio po between die number of Css I offenses and performance after graduaton-wete significanL

Table I

v.1 v.2 v.3 oer Rank

ClassI -.15 -.60" -.17 .09 .10

Gau Rank -.05 -. )5 -.08 -.29*

SIp< .01
"*p< .00

The magntd of the wreltion between v.2 and the number of reported Class I offenses is not
surprising. T"he normative orienution scale was developed to nweasiure a factor that has emre on
virtually all factor analyses of the CPL Its constituent seale generally reflect such themnes as soci al
canfformity and self discipline. TIe number of Class I offeses provkide a good nw•mof the degree to
which the students abide by the rules of the organization or, o~nveey, reject those rulem More
surprising, perhaps, is the lack of a relationhip between the ClmL I offenses and overall performance,

asesdeither during the cadets' tine at the Academy or after thei graduation.

Thw fict that the nurnbe of Class I offenses conunitted is predictable but not prdcve raises a
host of questons concemrrri the match betweem our standards and our objectives. Perhaps the wmos

conformn in public but whose personal stazx~urds ame at odds with the norm-s and values of t-he service--
and what if we amn?

.19i
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An Examination of Jcb Satisfaction
and Career Intentions A-m-ng

Air Force Officers, Enlisted Personnel,
"and Civilian Employees

Robert E. i.ebubr
Auburn University

Lt. Col. Mickey R. Dansby
"Defense Equal Oprortunity Management Institute

Abstract

A study of job satisfactior ai.4 career intentions
of more than 30,000 Air Force personnel provided support

; -for traditional models of turnivar as well as indic-ating
several significant differences between military and
civilian subgroups.

High attrition rates in the Air Force (Finstuen & Barry, 1981; Ward
& Tan, 1985) havs placed increased emphasis on examining those factors
which may provide additional insight irto understanding the underlying
attitudes of individuals who either remain in or leave the military. Of
particular ccncern are the factors in their environment which may eventu-
ally cause them to be attracted away from their present situation or
repelled away due to dissatisfaction with some aspect of their job
(Niebuhr & Dansby, 1986).

In examining turnover models, research has focused on the impact of
job satisfaction and career in.entions relative to turnover decisions
(Steers & Movd•y, 1981). Recent path analysis research suggests that
personal and organizational characteristics appear to influence job
satisfaction, subsequently affecting organizational comitment, career
intentions, and eventually actual turnover (MWchaels & Spector, 1982;
Williams & Hazer, 1986). Both job satisfactiva and organlzational
commitment appear to be intervening variables in the turnover process,
and it is apparent from the above studies and others (Martin, 1980; Steel
& Ovalle, 1984) that the best predictor of turnover is the employee's
intention to leave. Within the military setting, career intentiun is
also the strongest predictor of reenlistment decisions (Ham & Hulin,
1981).

Two of the antecedent attitudinal variables examined in these recent
path-analytic studies are perceived job characteristics and leadership.
Reviews of research have generally supported the models that suggest that
both job characteristics (Loher, Noe, Moeller, & Fitzgerald, 1985) and
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. ..4.•eship (Dass, 1981) affect both job attitudes and behavior. Tasks
. .lch are perceived to ha more motivating (due to the presence of skill
variety, antonomy, feedback, task identity, and task significance) and
situations in which the leader is more supportive suggest higher levels
of satisfaction. Turnover models recognize that, over time, job
satisfaction may be related (directly or indirectly) to turnover
intentions and turnover actions.

Organization tenure (length of time in the organization) has been
shown previously to be positively related to job satisfaction (Herman,
Du•1an, & Hulin, 1975; Spenser & Steers, 1981) and is viewed as inversely
related to the propensity to search for new job opportunities (Steers &
Mowday, 1981).

Based on support for current models of turnover it would be
"anticipated that motivating job characteristics, supportive leadership,
and seniority would be positively correlated with job satisfaction, and
to a lesser degree, with intentions to make the military a career. In a
review of turnover studies Steel and Ovalle (1984) found that studies on
military samples consistently resulted in greater attitude-turnover
relationships than studies in civilian populations. Consequently, it
would be predicted that the correlates with job satisfaction and career
intentions for both officers and enlisted personnel would exhibit stron-
ger relations than those of the civilian employees.

Method

Data for the present study came from the Leadership and Management
Development Center (UMDC) Organizational Assessment Package (OAP) data
"base of almost 300,000 survey reap-nses collected in LMDC management
consultation visits to Air Force Q, _anizations. The surveys were admin-
istered from October 81 to July 85 as a census of organizations (usually
wing size or equivalent) at 65 bases or sites where LMDC was invited to
consult. Surveys were administered in group sessions and respondents
were assured of individual anonymity of responses. Only LMDC consultants
handled completed survey response sheets. Respondents for the present
study were a 31,980-person segment of the data base, chosen to provide a
representative sample of functional areas (operations, maintenance, and
resources) and personnel categories (officer, enlisted, and civilian).

The OAP provides an Overall Leadership scale of nineteen items.
The Task Motivation scale is comprised of five subscales and calculated
in a multiplicative model developed by Hackman and Oldham (1976). The
Job Satisfaction OAP factor consists of seven items and has been shown to
be reliable (Short, 1985). Career Intention was measured using a single
GAP item, and Seniority was derived from the demographic section of the
CAP.

Results

Pearson product-moment correlations among the variables are presented
below:
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Table 1

Descriptive Statistics, Reliabilities, and
Intercorrelations, Among the Study Variables

MSD 1 2 3

1. Overall Leadership 4.79 1.46 (.97)
2. Job Characteristics 109.56 65.79 .33 (.75)
3. Job Satisfaction 5.07 1.16 .50 .50 (.81)
4. Career Intention 3.74 1.31 .15 .27 .30
5. Seniority 4.88 1.87 .01 .25 .10 .48

Reliability coefficients are in parenthesis in the diagonal. All
"correlation coefficients above .02 are significant at the .001 level.

Table 2 provides the results of the correlational analysis between job
satisfaction and career intention for the three personnel categories
(officers, enlisted, and civilian), while Table 3 details the analysis of
the correlates under study for both of these variables.

Table 2

Correlations Between Job
Satisfaction and Career Intention

Officers .28
Enlisted Personnel .29
Civilians .24

Table 3

Correlates of Job Satisfaction
and Career Intention

Correlates with Job Satisfaction
Leadqrship Job Characteristics Senior"ty

Officers .49 .53 .05
Enlisted .49 .49 .08
Civilians .54 .40 .08

Correlates with Career Intentions
Leadership Job Characteristics Seniority

Officers .14 .23 .43
Enlisted .15 .25 .48
Civilians .10 .17 .17
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Discuss ion

The results from analysis of the data did provide partial support
for the first hypothesis by finding that leadership and job
characteristics, two of the three correlates examined, were more
positively correlated with job satisfaction than with career intention.
Seniority, however, was more related to career intention than to job
satisfaction, possibly a result of the strong pension benefits available
to military retirees and the recognition that an "exit" decision occurs
only at intervals (e.g., every 4 years) rather than in a continuous
fashion. Consequently, one would expect that after several decisions to
reenlist, many military personnel would be comitted to make the service
a career. Examination of Table 2 provides further support for this
fationale of a discrete versus continuous evaluation of staying in the
organization. The correlations between seniority and career intention
for both officers and enlisted personnel (.43 and .48, respectively) are
much higher than the correlation for civilians (.17). Although the
potential of more external opportunities for civilians might be a second
causal factor for this lower correlation, certainly the lack of a dis-
crete reenlistment commitment decision appears to have some merit for
explaining the difference.

The data in Table 3 provide mired support for the hypothesis that
the correlational relationhips will be stronger for the mil.tary
population than for civilians. Four of tue six comparisons did find
fairly strong differences among the military-civilian samples. Examining
only the attitudinal variables (leadership and job characteristics) three
out of four of these military-civilian comparisons support the hypothesis
that greater relationships would exist for the military population. The
ability to leave the organizaticn at any time, the perceived potential of
more external employment opportunities, and the recognition that they are
non-military personnel in a military organization are possible
explanations for the civilian population having weaker correlational
results.

The results of this study in a military environment do support the
traditional turnover models. While only slight differences were found
between the results for officers and enlisted persoruniel, the decrease in
relationships for civilians suggest that further investigation of this
subgroup is warranted. Particularly, emphasis should be placed on
insuring that civilians perceive the military environment as a
contributing factor in their professional development. In examining the
subsequent careers for social scientists in the military Clausen (1984)
found that a proper professional environment was a source of superb
postgraduate training and experience and resulted in establishing
stimulating friendships and professional ties for the future.
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-;-"-, .... -. -A Behavioral Observation Scale zor the Academy Training Philosophy

Major Michael A. Rosebush, Ph.D.
"USAF Academy

Abstract

The United States Air Force Academy' a (US-FA) standardized
.definition for how all supervicors assigned at USAFA are to treat their
subordinates is described in a set of guidelines known as the "Academy
Training Philosophy" (ATP). The researcher developed a Behavioral
Observation Scale (BOS) in which subordinates could assess how often
they perceived their supervisor was applying various ATP behaviors.
Nine empirical tests were conducted on the B0S for iti reliability and
validity. Regarding reliability, the five subscales of the BOS had
internal consistency coefficient alpha values ranging frc; .86 to .93.
Additionally, the instrument's intraelass correlation on sets of four
raters was .37, which proved to be higher than the intraclass
correlations concurrently measured on the previously validated Job
Descriptive Index (JDI), Regardirg validity, a teat for content
validity revealed that for each of the BOS items at least 70% of the
judges could accurately reallocate the item back to its original
subacale. Evaluations of the instrument's concurrent validity revealed
correlations of .71 and .65 respectively with the JDI' a Job-in-General
and Supervision scales, and .80 with a global supervisor effectiveness
scale known as the Supervisor Evaluation Queetions. Regarding construct
validity, the teAt for contamination an each item revealed at least 70%
of the judges believed the item satisfactorily discriminated supervisory
effectiveness. Additionally, a multiple-group method factor analysis
showed 44 of the instrument's 48 items loaded more heavily on the
expected subscal. than any of the other four subscales. Finally, there
was a significant seaipartial correlation between the instrument's
appraisal of the supervisor and the subordinates' current military
performance (after the subordinates' previous cumulative performance had
been partialed out of the current semester's performance) for freshmen
subordinates, but not for upperclase subordinates.

The United States Air Force Academy (USAFA) utilizes the Acade&2
Training Philosophy (ATP), developed by Rosebush and Bryant (1984), as the
model for ho* all supervisors assigned to USAMA are to behave when leading
subordinates. The ATP model asserts that there are five key principles which
need to be applied by the supervisor in order to instill in the subordinate a
strong desire to excoll. These five principles aret

1. Set clear EXPECTATIONS for subordinates
2. Teach subordinates the necessary SKILLS to accomplish assigned tasks
3. Provide FEEDBACK to subordinates
4. Provide appropriate CONSEQUENCES commensurate with the feedback given
5. Establish GROWTH opportunities for the subordinatea

the 0SA~k-A manual .Aplpiying the Academy Training Philosophy (Rosebush,
"1985) describes in specific detail to super:isora how to actually apply each
of the five ATP principles, end this manual is tau-ht to all cadets.

The ATP is not only the model for supervision at the USAFL, but it is
also the model for the U.S. Coast Guard Academy, anct is being used in various
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%-,ayz at Air For~ce Officers Trairn.ing School and Squadron Officers School.
*: Despite the widespread use of ATM in many major training centers, there had

navier been developed a performance appraisal rating scale for measuring how
wiel a supervisor was applying ATP (as determined by the immediate
subordinates).

While there are numerous methods for devLrloping valid performance
appraisal instruments, one of the most popular and respected is the
behavioral observation scales (DOS) method. The BOS, developed by LathAm and
Wexley (1977) is a procedure for scale construction that attempts to measure
the frequency with which certain critical behaviors are observed by the
rater. An advantage of %h- -20S is that items are behavioral in nature,
thereby describing specific.Aly what the supervisor must do more or less of,

The purpose of the research was to develop a 33S type of performance
appraisal which measured fro the subordinates' perspective how well the
aupervisar was applying the principles of the ATP. In order to develop such
a scale, the researcher went through numerous scale development steps,
followed by empirical tests of the instrument's reliability and validity.

Method

2'he Lethodology uaed in this research involved a series of surveys given
to grou;s of cadets from the USAFA, using field procedures.

Subjects

Five different groups of cadets were surveyed for the purpose of
instruient development and validation. No cadet participated in more than
one group, while all cadets were randomly aelec'ied. Group #1 consisted of 93
cadets who wore very familiar with ATP, and who were used to help write the
original pool of 848 possible items for the instrument. Group #2 consisted
of 76 cadets who conducted both a "reallocation test" (a form of content
validation) and a "test for contamination" (a form of construct validation)
on the 117 non-redundant items. Group #3 consisted of 64 cadets who
conducted further teats for contamination. Group #4 consisted of 243 cadet
subordinates 4ho rated their respective supervisor, using an initial version
of the instrument whiih consisted of 65 items. Finally, Group #5 consisted
of 264 cadet subordinates who rated their respective supervisor using the
final 48-item instrument.

Instruments

There were a total of five, researcher-developed surveys given in the
development and empirical validation of the DOS instrument. Survey #1 was
given to Group #1, and required those cadets to write items which they
believed were critical in defining ATn behavior. Survey #2 was given to
Group #2, requiring those cadets to reallocate each item back to the original
subscale from which the item was originally written. Additionally, Survey #2

-4r.h,,4'..A , te t ------ e tes for cc n+tA4r.La4in -2n eh t_-.

determine whether the item could discriminate good from bad supervisors.
Survey #3 was given to Group #3, requiring those cadets to also conduct a
test for contamination. Survey #4 was given to Group #4 for the purpose of
collect4 jg data on 65 items in order to conduct an item analysis to shrink
the instrument down to its final size. Survey #5 was the Instrument in its
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finl 48-ittm size, and van given to Group #5 for the purpose of empirical

Survey #1 was given to Group #1 in order to have cadets moat familiar
-wth AOP define the behaviors which they believed were the scat critical in

* defining each of the five ATP subscales. This procedure produced 848 items
from the 93 cadets. The researcher eliminated redundant items, thus
producing 117 Items. The 117 items were then tested on Group #2 by using

* Survey #2 to see if the items could be properly reallocated back to their
original ATP subscale from which they were written. Additionally, Surveys 2
and 3 were given to Groups 2 and 3 to see if each item was free from
"contamination" (i.e. capable of discriminating good from bad supervision).
The results of these tests of reallocation and contamination provided the
researcher with the empirical basis to reduce the instrument down to 65
items. The 65-item Survey #4 was given to Group #4, where each of the 243
cadet subordinate* rated their respective wspervisor. The researcher then
conducted an item analysis of the results of Survey #4, and shrunk the
instrument down to its final 48-item size. Survey #5 (i.e. the f'nal 48-item
instrument) wvs given to Group #5, and these 264 cadet subordinates rated
"their respective supervisor. The results of Survey #5 served as the
empirical evaluation of the final instrument's reliability and validity.

Results

The final ATP instrument (i.e. Survey #5) was given to Group #5, and a
total of nine separate empirical validations ware conducted to assess its
reliability and validity. Regarding reliability, the instrument's frve
subscales were measured for internal consistency by determining their
coefficient alpha values. I coefficient alpha value of .80 is commonly used
as a criterion for adequate internal consistency (Latham & Wexley, 1981) and
all five of the VP subacales met this criterion, ranging in values from .86
to .93.

Another reliability test was the instrument's intraclass correlation
coefficient, which measured the degree of consistency between groups of
raters, if these groups were to have rated the same supervisor. The
intraclass correlation on the Instrument proved to be .37, which was higher
than the intzaolass correlation of two previously validated scales for
measuring supervision (i.e. two of the Job DescriptIve Index sca)es) - which
were concurrently measured along with the AT? instrument.

Several tests of the instrument's validity were conducted. The ATP
instrument was concurrently validated against two scales from the Job
Descriptive Index (JDI) (Smith, Kendall, & Hulin, 1982) - the
"Job-i.n-Generall scale and the "Supervision" scale. The JDI Is the most
widely used instrument in research for assessing supervisory effectiveness
and is considered by many to be the most valid and reliable instrument

a,-aiabc .nth•-- a-=-- ^" ,,ff€ Th-e AT? Ln--•_•ent- corro!'-Ja,ýA M7 -ýth
the D11 a Job-in-General scale and .65 with the Supervision scale. The AT?

instrument was also concurrently validated against a third scale (known as
the *Supervisor Evaluation Questions" - a global assessment of a
supervisor's overall effectiveness), and the correlation was .80.
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validation4 of tbe AT? irst-rument involved conducting a
"NA04~arialcorroation test, to, detexal~ne if a supervisor' a soore on the ATP

Ussent 73o ma sinfcnl eae oicesdmltr efxac by the
zai&had. been "ocounted fr.Terslsidctdta hr a

zo zalzutosAt relationship for all subordinates (i.e. upperciass and
emieL- *ubvrdi~atss), but teewas asgiiatrltosi o h

fr4e5hagt subordinates.

Tkie reallocation test (i.e. a form oa content validation) showed that on
each Itemt at least 70% of the judges could accurately reallocate teitem
'bak to its original subsoale. The results of the test for contamination on
*40h item revealed at, least 70% of the judges believed the item
natiafataotril discriminated supervisory effectiveness. A final validation
of the ATP instrument involved a mul~tiple-group method factor anlssto
cznfirm if an item loaded most with the ATP subscale from which the iten was
'o'iginally derived, or if the item erroneously loaded higher on one of the
other four ATP siabscales. Forty-four of the 48 items loaded highest on their
*correct" AT? subgoale.

Discuission

The purpose of the research wa" to develop a reliable and valid
Behavioral Observation Scal* performnance appraisal instri~ent w~htre
subordinates coul~d assess th. frequency in which their respective supervisor
applied certain behAviors endorsed in the Academy Training P~hilosophy. The
~exsearcher had preestahLiAhed nine criteria which the ATP ins trument should

have beer, able to meet to demonstrate its reliability and valLAd~t~y. All nine
of the criteria we"e met.. Speoifically, the instrument damca~rated
rolimbility, as shown by its adequate internal consistency (L-3~. coeffici.ent
alpha values greater than .80), and between-rater reliability yABi
demonstrated by having an intraclass correlation higher than el--ar scale of
the JDI, when concurrently measured).

The instrument also demonstrated content, concurrent, and co~nstruct
validity. Specfifcally, content validity was demonstrated through use of th6
Critical Incident Technique (Flanagan, 1954) of item generation, plus having
all items on the ATP instrument capable of being properly real~located 70% of
the time. Concurrent validity was demonstrated by having correlations of .71
with the SDI's Job-ir.-General scale, .65 with the 31)1s Supervision scale,
and .80 with the Supervisor Evaluation Questions scale. Additionally,
concurrent validation was demonstrated by showing that there was a
statisticalIly signiflcant relationship between a supervisor'sa score on the
ATP instrument and improved military performance in the freshmen subordinates
(although there 1us not a signitficant, relationship when con-sidering
upperciass subordinates). Finally, the instrument demonstrated construct
validity by having each- item satisfy a teat for contamination 70% of the
tin*. Ldditionally, the multiple-group meth-od of factor analysis confirmed
that 44 of the 4.8 itums on the inst-rument loaded highest on 'the correct ATP'

These results provide extremely positive evidence Zor the instrument'sa
reliability and validity. While there are some limitations which need to be
considered (i.e. the degree of generalizability that this instrument has with
other populations, further work needed on exploratory factor analyses, etc.),

209



it does appear that the instrument effectively measures (from the
subordinates' perspectives) how well a supervisor is applying the principles
of AT?.

This research indicates that institutions which are currently using the
Academy Training Philosophy (e.g. USAFA, Air Force training centere, the U.S.
Coast Guard Academy, etc.) might be wise in using this AT• instrument to
assess supervisor effectiveness. This instrument could also be used by
institutions which are not currently using AT?, ae a means of assessing
whether their superviscre are applying ATP-type behaviors. If such
institutions discover that their supervisors are scoring low on the ATP
instrument then such data could provide impetus for developing a training
program which focuses on ATP principles. There exists the potential for much
more research uMqng the AT? instrument. For instance, does the instrument
demonstrate reliability and validity at other training centers where ATP is
currently precticed? What about other service academies? Another intriguing
area of investigation Involves the generalizability of the ATP instrument to
actual Air Force unitU or civilian units. Perhaps the instrument can
effectively measure supervisory effectiveness at a wide range of settings,
but only further research can answer that question.
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2 . .A Method for R&',ating Workers' Job Perceptions
to Job Content Indicators

Captain Rick S. Tallarigo, Ph.D.
Air Force Institute of Tecthmology/

Civilian Institutions Program
(Bowling Green State University)

"Abstract
Workers' self-reports of job characteristics such

as autonomy, skill variety, task feedback, task
significance, and task identity have been reliably
related to self-reported worker satisfaction. As a
result, a goal of many job redesign efforts has been to
increase worker motivation by increasing these

ý7- characteristics in jobs. Critics have charged, however,
that the worker perception - worker attitude
relationship is largely due to common method bias
inbherent in self-report measurement methods. As a
result, a more definitive relationship between job
perceptions and actual job design is desirable in order
to (a) assess the validity of workers' perceptions of
job characteristics, and (b) provide a more objective
basis for job redesign interventions. This study, using
canonical correlation analysis, found that workers'
perceived job characteristics were significantly
related to independently measured characteristics
derived from job analysis.

"Jobs that are enriched (i.e., have high levels of skill
variety, task identity, task significance, autonomy, and feedback
from the job itself) tend to be associated with desirable job
attitudes and performance (Hackman & Oldham, 1975; Loher, Noe,
Moeller, & Fitzgerald, 1985). Controversy has surrounded these
relationships, however, because of the potential for common
method bias when using self-reports of job characteristics as a
basis for job redesign and as predictors of job attitudes (see
e.g., Roberts & Click, 1981). As a result, thera is a need to
validate job characteristics rated by incumbents. The literature
suggeste at least four independent criteria that can be used to
validate workers' perceptions of job characteristics: (a)
experimentally createf job designs (typically in a laboratory
setting), (b) convergence among rating sources of job
characteristics (e.g., peers, incumbents, supervisors,
observers), (c) significant differences between job groups in
rated characteristics, and (d) results of job analyses. This last
metnod, job analysis, would appear to be the mobL pot•WLLiallV

-1 This paper was based on the author's dissertation research
under the direction of Professor Eugene F. Stone, Ph.D.
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_. ,.useful for providing input into the job redesign process; and is
the focus oZ study in the present research. The research
objective was to determine if relationships existed between
. , o~l•l.y measured job characteristics (used in job redesign and
worker perception-attitude-behavior theory building) and job
cnar•lcteristics derived from independent job analysis.

- .... Method

Sub-iect.
A total of 223 military and civilian workers, representing

four distinct organizations and 16 job classifications,
participated in the study as raters of perceived job
characteristics. In addition, 34 members of the respective
organizations served as job analysts. Table 1 lists the subject
and job samples.

Table 1
Participants by Organization and Job Title

Number of
Organization Job Title Analysts Workers
Food Process Packagqing Supervisor 2 2
Air National Materiel Facilities

Guard Supervisor 2 3
Avionics Technician 3 12
Aircraft Armament

Systems Technician 2 11
Jet Engine Technician 2 5
Tactical Aircraft
Maintenance Technician 4 19

United States
Air Force ROTC Instructor 3 13

Recruiter 2 20
Inventory Management:

Demand Processing 2 7
Inventory Management:
Mission Capability 1 3

Development Engineer:
Electronics 2 12

Development Engineer:
Aeronautical 2 12

County Sheriff Traffic Safety Officer 2 10
Criminal Investigator 2 23
Patrol Officer 2 69

Totals : 16 34 223

The researcher compiled items from Hackman and Oldham's
(1974) Job Diagnostic Survey and Stone and Gueutal (1985). Based
upon principal components analysis, a unit-weighted composite
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.measure nam"d Job Complexity was created from measures of skill
-• va-: *iety, task idontity, task significance, autonomy, feedback

fion- the Job itself, and. intellectual demands. In addition,
wLoakrsa perceptions of public interaction and service,
dangerousness, and physical demands were also used. The job
az~alysis technique used was the Position Analysis Questionnaire
(.:-Ca.•rxick et al., 1969). The PAO ratings were scored to produce
13 overall job dimensions. The reliabilities of the PAO ratings
and job perception ratings were assessed prior to the canorical
analysiFe and found to be satisfactory.

Results
- The data in Table 2 represent the canonical solution relating

workers' perceptions of job characteristics with the overall
dim-nsions derived from job analysts' PAO ratings. Three of
the four cancnical functions were statistically significant. The
greatest characteristic root (i.e., the square of the canonical
correlation between the first pair of canonical variates) and the
subsequent roots were tested for significance with degrees of
freedom as described in Harris (1985). The squared canonical
correlations, however, indicated the amount of variance
explained in the pairs of canonical variates, not the original

*;; variables. in order to interpret the substantive rnatue of the
variates in terms of the original vaziables and to assess their
predictive efficiency, five indicators were computed: canonical
regression coefficients (Harris, 1985), structural coefficients
(Meredith, 1964), variance matrix coefficients 'Dunham &
.Kravetz, 1975), redundancy coefficients (Stewart & Love,
1963), and the squared semi-partial correlation (Darlington,
196S) between each original variable and its opposite variate.
The entries in Table 2 represent the structure matrix, i.e., the
correlations between original variables and the canonical
variates (Meredith, 1964).

The redundancy coefficients indicated that three canonical
variates of the PAC overall dimensions predicted 60% of the
variance in the perceived job characteristics; and the three
variates of the perceived job characteristics accounted for 51%
of the variance in the PAQ overall dimension scores.

The first canonical function clearly appeared to represent
a physical demands and dangerousness dimension. Incumbents who
perceived their jobs as physically demanding and dangerous also
worked in jobs characterized by job analysts as requiring
operation of machines and equipment, engaging in physical
activities, and working in unpleasant, hazardous, and/or
demanding environments.

The second root indicated that lobs rated by workers as

on PAQ items associated with public, customer, and/or related
cont&cts and low in supervising, directing, and estimating.

The third function appeared to represent job complexity.
Incumbents who rated their jobs high in characteristics
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- .orpxising job complexrity also were found by job analysts to have
-• ' zquar work cheules with low aounts of task routine and
:,epetitiveness. In this sample, workers on regular day schedules
petceived their jobs as more eariched than those on atypical
schedules, who perto:med tasks rated as mnte routane/repetitive

by the job analysts.

Table 2
Canonipal Correlation Analysis of PAQ Overall Dimensions with
Perceived Job Characteristics (PMC)

Canonical function I IIII
Canoncial correlation .92 .78 .51
Squared canonical correlation .85** .

1'AQ Canonical Variates PAQ1 PA02 PAQ3
_Arll Di~Ens ions r

I . Decision, c-.mmunicating,
& general responsibility .40 .45 -. 38

2. Operating machines&

e•uip&ant .84 -. 25 -. 39
3. Performing clerical/related

activities .71 .38 -. 45
4. Parforming technical/relaued

activities .61 -. 29 -. 41
5. Performing service/related

activit!es .39 .26 -. 55
6. Working regular day schedules -. 79 -. 06 .40
7. Performing routine/repetitive

activities .67 .13 -. 64
S. Being aware of work environment .84 .19 -. 40
9. Engaging in physical activities .88 -. 19 -. 30
10. Supervising/directing/estimating .16 -. 67 -.

11. Public/customer/related contacts .28 .71 -. 44
12. Unpleasant/hazardous/des-m'•ding

environment .88 -. 06 -. 42
13. Non-typical work schedule .54 .20 -. 66
Redundancy coefficients: (.37) (.08) (.06)

PJC Variates PJCI PJC2 PJC3
Perceived Characteristics r r g

Job complexity .23 -. 07 .78
Public interaction --. 21 .92 -.11

Physical demands .94 -..±3 -. 21

ReiundancX coefficients. .3. (.5
:2 Note: N = 223. Entries a.2 structural coefficients.

iO*p " .0001
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Discuss ion

The use uf canonical correlation allowed for the relatively
subjective concepts of perceived job characteristics to be linked
-ith more objective job content indicators derived from
"indeperndent job analysis. This linkage provided, in the sample
studied, a validaticn of the workers' perceptions of their jobs
using job analysis criteria. This study also provided support for
a three-dimensional portrayal of perceved job characteristics
similar to the Stone and Gueutal (1985) dimunsions derived from
multi-dimensional scaling. Finally, the methods employed in this
research may be useful for Job redesign efforts by providing more
specific targets for consideration for redesign through the use
of the PAO items associated with the overall dimensions.
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Relationships between Rating Quality Measures in
Laboratory-based Performance Evaluations

Rick S. Tallaxigo, Ph.D.
Air Force Lnstitute of Technology/

Civilian Institutions Program
(Bowling Green State University)

Abstract
The quality of performance ratings is commonly

assessed with indicts of rater errors such as halo,
leniency, and restriction of range. At the
group level, convergent and discriminant validity also
provide evidence of rating quality. In addition to the
above measures, this study utilized rating accuracy and
true halo measures and examined relationships between
these indicators of rating quality. It was concluded
that rater "error* measures could not serve as
meaningful indicators of cating inaccuracy or validity.
Level.s of true halo in rated performance need to ba

__+ considere• •s weil..

"As their namc implies, .ater errors have been taken as
indicators cf r4ting inaccuracy. These errors include such
measures as halo, loniency, and restriction of range. Halo has
been defined as the failure to discriminate among potentially
distinct dim.ensions of performance. Leniency can be defined as a
mean rating above the scale midpoint; and range restriction is
the failure to discriminate among ratees. Wh3at these traditional
rater error measures have in common is a reliance on
distributional assumptions. For example, both halo and range
restriction asaum* some optimal degree of variability in
ratings. In the caEe of halo, the smaller the variability cf
ratings across dimensions, the greater the halo. For range
restriction, the variability is assessed across rateesi the
smaller the variability, the greater the range restriction.
Likewise, leniency and severity can be defined as negatively
skewed and positively skewed rating distributions, respectively.
None of these rater error measures depend upon a known true
valu* for the level or range of ratings for defining rating
quality. As a result, they have been described as indirect
measures of rating quality. That is, the true livels, and
distributionzý of performance cannot bi known. Arbitrarilv, then,
scale midpoints and normal distributions are used as criteria
against which observed ratings are compared. This raticnaie has
been the basi_5 of Pater Errc.r Tr•i•inv. in which r•ter* are
taught to normally distribute their ratings.

An alternative approach, free of a priori distribution
assumptions, it rater accuracy. Ratings are compared to a kn:own
true or target criterion value for the performance being
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evaluated. The rating accuracy approach has been used mostly in
laboratory and rattr training settings in which performance
sconar io an -be videotaped or written. The means of expert
ratings are then obtaiaed and serve as true scores.

Use of videotaped or written performance stimuli, for which
true scores are known, permits examining whether or not rater
error measures actually do represent rater inaccuracy, as
traditional interpretation assumes. Empirical studies to date
have suggested both paradoxical (positive correlations) as well
as the expected negative correlations between rat2r error
measures "od rating accuracy. In addition, with true scores
known for each rating dimension, the true halo for a given ratee
or group of ratees can be determined. Tr'-e halo can then serve
as a criterion for determining the amount of halo error in the
obtained observed ratings.

The present study examined the interpretability of rater
S... error measures when compared to rater accuracy scores and

- convergent and discriminant validity indices.

Method
Subiects

Two-hundred and ninety-three subjects completed this study.
All subjects were students enrolled either in introductory
psychology or business administration. The average age of the
subjects was 19 years, and approximately two-thirds were female.

Materials
Videotapes. Eight videotapes of actors delivering classroom

lectures (and the true scores associated with each performance;
Murphy et al., 1982) were used in the present study.

Rating Scale. Each lecturer was rated on eight performance
dimensions on a scale of 1 (Very Bad) to 5 (Very Good).

Procedures
All subjects were shown a randomly selected set of four of

the eight videotapes. While viewing the tapes, raters were not
permitted to take notes.

Measures
The following rater error scores were computed for each

rater: Observed Halo (OH), Halo Error (HE), Absolute Halo Error
(AKE), Observed Leniency (OL), Leniency Error (LE), and
Restriction of Range (ROR). Rating accuracy scores for each
rater were computed using the formulas of Cronbach (1955) for
Elevation (ZL), Differential Elevation (DEL), Stereotype
Accuracy (SA), and Differential Accuracy (DA). At the group
level, measures of convergent and discriminant validity were
computed using the multi-trait multi-rater techniques of
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-Kavanagh, MacKinney, and Wolins (1971). See Tallarigo (1987) for
more detail on procedures and measurement methods used in the
original study.

Results
Interpretation of Rater Errors

Table 1 presents the means and standard deviations for
halo, leniency and true halo. A number of observations are
noteworthy. First, the overall mean level of True Halo was quite
high. In Pearson correlation form, the overall True Halo was
approximately .95 (Fisher's z transformation = 1.83). Second,
the interpretation of halo and leniency differs depending on
whether true scores are considered. For example, as can be seen
in Table 1, the Observed Leniency measure indicated that raters.
on average, were neither lenient nor severe in their ratings,
using the scale midpoint as a criterion. But when true scores
were used as criteria for assessing leniency, the majority of
raters were severe in their ratings, as indicated by a mean
leniency error that was negative. The percentage of raters
exhibiting leniency dropped from approximately one-half to
one-quarter when the definition of leniency changed from using
the scale midpoint to using the overall true score mean. In a
similar manner, the interpretation of raters' halo tendencies
changed depending on its definition. The mean Observed Halo
indicated a high level of halo in the ratings (i.e., the mean
interdimension correlation was .79). According to traditional
interpretation, raters failed to discriminate sufficiently among
the performance dimensions. But Halo Error levels (i.e.,
Observed minus True Halo) indicated that raters discriminated
too much. That is, mean Halo Error was negative. The majority of
subjects (88%) exhibited negative halo error, i.e., observed
halo lower than true halo. Thus, one can arrive at differing
conclusions regarding rating quality depending on whether or not
true scores are considered in the definition of rater error.

Table 1.
Descriptive Statistics for Halo and Leniency

1M SD
True Halo 1.83 .63
Observed Halo 1.07 .57
Halo Error -. 76 .70
Observed Leniency .01 .39
Lqnienc vErro. -. 28 .39
Note: All n's = 293. Halo values are in Fisher z form.

Relationships between Rater Error and Rater Accuracy
The traditiunal interpretation of rater errors would

presume that, as classes of variables, rater errors are
negatively correlated with rating accuracy. The results in Table
2 clearly indicated that this was not the case in the present
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4ata. Except for DEL 4ccuzacy, Obaerved Halo was positively
.-correlated with accuracy. The one !.ignificant relationship for
-. tr-Q ved Leniency was positive; ard for Range Restriction, one

--tZ "- -...... ••,nif icant correlation was negative and one positive. Using
Halo Error as an indicator of accuracy was also inadequate. But
using the absolute value of Halo Error (i.e., Absolute Halo
Ezrýr) produced more consistent results: the two significant
relationships were, as expected, negatively related to accuracy.

Table 2
Correelitions between Rater Error and Rater Accuracy Scores

Rater Accuracy Scores
Rater Error Scores Et DEL SA DA
Observed Halo .25"** -. 23**' .28"** 45's

Halo Error .07 -. 9*** 13** .34***
-- Absolute Halo Error -. 07 .02 -. 19"** -. 35***

Observed Leniency .63"** .06 .07 .04
Leniency Error .80"** .06 .13 .06
Range Restriction -. 25"' .22"* -. 08 .11

Note: EL a Elevation accuracy; DEL - Differential Elevation; SA
a Stereotype Accuracy; DA - Differential Accuracy. N 293.
** p < .01 ** p < .001

ReltionshijM at the Group Level
There were 39 unique groups of raters in the present study.

-ach group was exposed to one of 14 levels of true halo in
videotaped performances. This analysis examined correlations
between r&ting quality indice& and true halo, convergent, and
discriminant validity after averaging the rater error and rater
accuracy scoices within each of the 39 groups.

Effects of True Halo. The correlatiors in Table 3 suggested
that levels of true halo were positively correlated with
convergent validity and observed halo, negatively correlated
with range restriction, and unrelated to discrimi-aant validity
and rating accuracy. Also, the true halo levels did not appear
to affect the rating accuracy scores.

Correlates of Convergent and Discriminant Validity. Neither
the rater error nor the rater accuracy scores correlated with
the validity indices in a uniform manner. However, the accuracy
scores appeared wore consistent than the error measures in that
all of the correlations between accuracy and validity were
positive. The rater error scores, however, were more mixed in
their correlations with the accuracy scores.
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•::••:.•:::" "Groug,-1.ve1 Correlat ions

True Halo CV DV
WrU- HAl5 -.04
A'- ter Zrrors

Observed Halo .62**** .66**** .12
, ange Restriction - .56*** -. 57**** .18
-bs"erved Leniency - .01 -. 05 .04

Ra .e. Accuracy
--. evation .31 .51*** .25
Differ oatial Elevation .05 .51*** .36*
Stereotyi A.cuzazy .27 .21 .46"*

. Ditferentia. Ax-curASX .04 .09 .23
*,e: n - 39. Signs of correlations with range reatriction and

accuracy soores are reversed. CV - convec;znt validity; DV =
discriminant validity.
. p < .05 ** p < .01 *** p < .001 ***' p < .0001

Discussion
This study suggested that interpretation of rating quality

must consider the degree of true halo and true performance
levels inherent in each ratee sample. The decision as to how
much leniency, halo, or range restriction is excessive is
relative to the true score distribution. Accuracy scores
appeared to perform better than traditional rater error scores
In th4 present study. Although the use of accuracy scores in
operational performance evaluation settings is not practical,
their use in rater training has been successfully demonstrated
in other research.
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Abstract

Eftical irsues are present In =;-irtain situations where multipl stakes,
frte~est and vakme awe in con II and rulos ad standards are unclea. Managers
orvztlu*y engWg in dscisAon making that a'fects the Owne and wvell-ftn of others
Thus, ftey are Ivolved in ethical decision making. Ther Is Lmite research whIch

~1af.p%5 I* wKdU-fýfd: valu systeims In fth ownext of the decision makig process. This
* researct Is fth preftinkazy examxination of espoused values and behavioral outcomes,

ad proposes a new techniuep for fte measurernent of efthal deveoipmeant.

The Wnerest In valus, Integrity, ad et0*u behavior Is viewed by many as a recent
phenomenon. This renewed poularitj Is due, to a large exteai, to tie reported abuses and
scandals of businesses. The stories of "yn. bribes. false reports and payoffs are just a sample
of the adverse publicity on which the public judges; organizations. Because the public has given
business a low Wrade In honest and wswrhissociety Is dernanding that businesse and
tndivkluaL~b address the Iwso of ethics. Sa:'ty Is demanding thal business look farther than just
eOnomi issue OW that Owy be responsive to others besdes stockholders. This area of
responSlsty Is also receiving attention from the U.S. Congress by holding organizations
accountable for the ethical behavior of their managers This concern Is not Uimited to for-profit
:f-gankzatons but has also focused on the pub~Ic sector. Hoorw inckdents at the U.S. Military
Azademy and the U.S. Air kmrc Academny resufted In both organIzations Instituting severed' new
ýollcles and programs dealing with honor and ethics. Society Is not WnIfiing Its focus to
cotqanizations but is also demranding that Its public figures display ethical behavior witnessed by
the wifthrawal from candidacy of sevral Individuals seeklng political office. Society Is
clamring for an answer to these Issues as evkienced by grants and endowments to universities
io address fth area. There Is a dichtomny that exists wfthin society In response to these Issues.
On the one hand, society seems to be clamoring for ethics to be taught, and yet parents are not
wiling to let their children be taught wethcos In the schools. By the time a person reaches the

without any formai guidance or study.
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Annually. over 12,00 ethics courses are offered by undergraduate business schools

(Murray, 1987). The purpose of these classes Is to force students to think through all the

ramifications of an Issue and to decide for themselves what is right and what is wrong, as well as

to think and look at problems in new ways (Lee,1986; Murray,1987). A question raised by

many Is the effectiveness of teaching ethics In the classroom. While Hoff (1989) suggests that

Individuals can learn to make ethical decisions and, In fact, change their ethics, Lee (1986)

contends that while ethical theories and cases can be taught, classes cannot teach someone to be

ethical and this method is doomed to fail.

The military service academies are perhaps the most visible organizations to make

inroads In teaching ethics and moral behavior In an educational environmenL The most obvious

symbol is the impementation of an honor code, by which all cadets must vow to abide. By

having an honor code, the service academries are able to create an environment where honorable

behavior can be learned and reinforced. "True honor requires active support of positive

princpe rather than simple abstinence from wrongdoing.* (Honor Code Reference Handbook of

the Air Force Cadet Wing, 1987) Research on ethical behavior of business graduate students

supports this idea of reinforcement Hagerty & Sims (1987) conclude that the threat of

punishment may have a restricting Impact on unethical behavior. They suggest that

organizations must be wiling to specify policies and guidelines for maintaining ethical

behavior. However, they caution that merely devekpn a Code of Conduct will noi guarantee Its

practice. If there are no sanctions associated with unethical behavior, an Individual who is

personaBy not endowed wit a strong value system will most likely succumb to temptation.

A Convergence Model of Ethical Development

How does one get an Individual or an organization to utilze ther hierarchy of values to

consider the long term consequences of Its actions rather than immediate gains? Researcih In

value systems has tended to be seen as a function of organizational culture which is in turn

related to organizational cimtriate and effectiveness. Where does an individual get the principles

or standards that they reflect on In determining what to do? Moral behavior has been

approached from either the moral development perspective of Lawrence Kohlberg (I976) or an

espoused values perspective such as Milton Rokeach (1973). Recent studies (e.g., Bridges &

Priest. 1983; Priest. 1987; and Roffey. Bryant, & Porler, 1988) have failed to support a

relationship tý.tween advanced stages of moral development and predictability of desired

behaviors. There is little empirical research which altempis to understand value systems in
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thj context of fth decision maldn promas. The influence of an indiviiuare values on ethical
..b-tador was an&dessd in an experiment cWucted by Hegauty & Strms (IS,8). They concluded

i~aivenwih the strongest reo ww fonen r uriethia Leh Waor. sa IndvdaWr
WercWl ethical. Scholars agree fhtt an W-kildual app3iaa~es an -ithicWa dilemma wift. a

--precondfiloned set of valufi whir.,' determines taiu behavio.

This pre•iminary examinan of espoused vaiues and beih&4ioi.i outcomes proposes a

now technique for the meamre.;I'e f e1hc;i zz n4ent. Four populations -e compared
according to a revised Rokaa&. Value Survey. Samples are drawn from populations of business
students at two secular unhersltes, a sectarian college, ani mLlitary academy. Two series of

proposiWns are set forth. The first associates soc~iy undesrable, or deviant behavior with
_ha failure to discriminite between instrumental and final values. Failure to discriminate

results from developmental lags In soclalization and adapv responses to the demands of the

current and past social environmeni The second set of propositions argue that individually

espoused values are a betler prediclor of ethical behavior than the mechanics of the de€csion
process alone. The success of efforts to intil ethical behavior in Individuals is best measured
by convergence over time of the value structures of the individual and those of a model group

(e.g., tu•ity and military training staf) which exhbfts the desired behaviors. Hypotheses

tested Include:

HI: Deviant populations will tend to fank the instru-nental values higher than final

values.

H2: Non-deviant populations will rank the final values higher than the instrumental

values.

H3: Persons educated in a sectarian and/or liberal arts environment will rari the more

abstract terminal values above the more concrete terminal values.

H4: Persons educated in a secular and/or miltary environment will rank the more

concrete terminal values above the more abstract.
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H5: There wig be a convergence over time of value systems

a: within thestudent group.

b: w~thin the model group.

c; between the student group and mcdel group.

.,: between the student group and fte model group, which will be

-- e"terated at the time of Initial contact and during times of crisis and expcsure to

materials highly value concentrated.

Method

The survey instrument utilized In this research is a modification of the Rokeach Value

Survey (RVS) (Rokoach1973) which Is a compilon of te most commonly held values.
COustomary usage of the RVS Involves the creation of two separate ierarchies of vales, one for
the terminal values and one for the Iristrumental values. The Instrument used for this study

combines the elements of the two hierarchies alphabetically Into one listing o! values to be

placed In rank order by the respondents. This modIfie Instrument ranks values both within.
value-group and between-value-group. Moan rankings are then examlied across the various

sample populations. This instrument ahieves a reiablity coefficient of .96. Demographic

information rtegarding age, education, ethnicity, etc. were also collected.

Implications

Initial analysis of the results leads us to suggest several Implications. 1) While ethical

theory classes are necessary they are not sufficient. 2) Ethics education can not be limited to a

single dose method. 3) Value systems of faculty, staff, and the institution !tself are more

powerful a teaching tool than the traditional classroom approach. 4) The convergence model

has Implications for the predictability of ethical decisions versus prediction of deviant

behavior. The linkages established by this preliminary examination of expressed value systems

and behavioral outcomes will have far reaching implications for the inclusion of value-based

variables into the decision making process and the teaching of ethics and moral behavior.
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STranisceidetitals: An Overlooked Factor
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Abstract

Leadership research and training deals with quantifiable
behaviors, These bebaviors may be appropriate for formal,
static situations, but inappropriate for fluid situations. An
intervalized fournation of transcendental beliefs, not measured

•-• .by quantifying, may provide inner-strengths appropriate to
fluid situations.

Since the mid-1950's most of the leadership research has been of three
types, with some minor variations. One type has concentrated on quantita-
..- tiwe analysis, trying to isolate characteristics of leaders so as to in-

crease productivity in certain tasks and identify those who had these
characteristics. This kind of research was interested in identifying
straightforward leadership behaviors with little attention paid to social

* dyamics. Another type attempted to analyze the effects of group dynamics
on leaders and the reciprocal relations between leaders and groups. While
quantification was involved, the emphasis was on socio-psychological fac-
tors. Attempts were also made to develop broad theoretical frameworks and
construct "laws" governing groups and leaders. Homans' book,
The Human Group, is an example of this kind of synthesis in theory building
and identification of "laws." The work of Cartwright, Strodbeck and Katz is
typical of the research done at that time. My third example is a recent
development and includes elements of both the socio-psychological and the
purely quantitative. It is called transformational leadership, the concept
based on zesearch which attempts tu recognize non-quantifiable factors,
those elusive factors of charisma and leadership style. The watershed
article dealing with this research appeared in 1971 in Management Science
followed by, among others, books such as Beyond Pational Management,
Leadership Challenge and Managing Excellence.

I now want to discuss not a distinct fourth type of research but
whether the possibility exists that there may be overlooked factors which
govern leadership behaviors examined in the former three types. This factor
has to do witd internalized belief systems which influence leadership on
both a conscious and unconscious level, in predictable and unpredictable
situations. The factor~ is~ ullti.ai~ zat 1'.CZO~hY and to platnn~c

and Neo-Platonic philosophy in particular. It is releted to the belief in
transcendentals and the acceptance of transcendental ideas being as real as
what we can quantify or observe.

Unlike the former types of research, which are interested primarily in
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.. .q- uiflahle behaviors and productivity, tranacendentals are not amenable to
qufanwdfcatUn and not (on.erned with productivity. They are internalized

."idww which shape behavior for other than mainly productive purposes ai-
-though cartsin kinds of productivity result. Transcendentals, I would

4rgue, ser-ee to strengthent emotionally and spLritually, formal leaders in
situations of chaos and danger and they tend to lead to altruistic behav-
•ors. Trianscendentals also serve to create new leaders as the new leader
draws from the inner-strength provided by the transcendental.
STanscenidentals may serve as the determining factor in a a leaders
strength and determination when normative structures collapse.

Transceanentals are often ignored in research and in academia since
they do not fit into todays reality, being considered irrelevant holdovers
from a past way of thinking; superfluous and quaint.

I want to briefly discuss why we ignore tram cendentals and in so doing
provide a clearer idea of what I mean by the term. At the end of the 13th
century a debate took place critical to determining the direction of Western
thought. Meo-platonists argued a reality of the intellect. Ideas, or
transcendentals, such as Truth, Beauty, Self-Sacrifice, Horor and Freedom
were as real as what we can see or measure. Existing on a higher level
these tranacendentals would guide our actions, providing "purer" behaviors
which would reflect the transcendental realities. Opponents, however, lead
by •illiam of Occum, argued that reality was only what could be measured and
-quantified. Transcendentals were superfluous when examining real life. Tnhe
uominallsat won the debate. The neo-Platonists were expelled from the
universities. Transcendentals disappeared from the curriculum as an element
of reality, and disappeared as a part of the mind of Western man. This new
mind vhLch now recognized only the sensts as real, marched towards the
triumph of science in orde-ring the senses and examining situations. Quanti-
fication was governed only by reality as reality was determined by man.
Almost all aspects of our being became quantifiable as being and becoming,
morality ard ethics, were defined as man chose to define them. Consequent-
ly. our research in leadership ended up being segmented by situations,
particularistic in discussions, task specific in applications,
cognitive/pragmatic in training, and primarily self examining and quantita-
tive in design.

Now the emphasis on quantification in identifying leaders is not
without its strengths. Such an approach is valuable in identifying "specif-
ic" leadership characteristics which predict "success" within a variety of
job situations, provided these situations are static in outcome and are
governed by accepted norms. The quantitative and productive research
approach also assists in predicting leadership characteristics, thereby,
ailowing for screening and enhancing productivit7. So, quantitat•ve and
productive research is appropriate for predicting traits and training
leaders for situations which are formal in structure or predictable in
sequence and task.

But this approach may be inappropriate for predicting and training for
leadership when situations are fluid and when all familiar and recognizable
norms have broken down, have been replaced, or are reforming. In these
situations, I would argue, transcender.tals provide strengths, while many of
the quantitatively or productivity assessed measures no longer are
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"appropriate to the situatiot. These transcending factors lay dormant within
an internalized belief a~ructure. But at co-tain times they provide a
foundation of strength and meaning f -which a person acts.

By our ignoring a "foutndation of belief", which tranzLcends leadership
defined at characteristics, productivity or task completion, we severely
limit thi identification, of and training for, leadership by "-ision" or
thrvoigh 'je trangths." We fail to recognize and train ior leadership in
per.-ids of lozig term deprivation or when fornal and predictable situations
no longer exist. Transcendentals may be the factor which explains why some
ptople rise to meet moments of moral truth while others shrink back.

For example, could anyone have predicted the leadership which surfaced
x.movg the American soldiers after the surrender of Batan and Corregidor?
YAny from the ranks who never showed leadership capabilities before, and

nmy in peripheral roles, took over while many in the formal roles stood
aý.Ae. Similar situations dsveloped amongst prisoners of the North
Vien:aMese.

lihe actions of the new leaders were selfless and altruistic, self
choren in the face of quantitative evidence of danger to ones self.

And, why did some ordinary citizens in a small French town risk their
lives to harbor Jews? And why did they assume leadership in persuading
their neighbors to act similarly?

In a recent book, "The Altruistic Personality: Rescuers of Jews in
Nazi Europe," the authors present a theory of leadership which bears on my
discussion. Controlling for many factors they found one main factor which
distinguished rescuers from non-rescuers. "What most distinguished (rescu-
ers vere) embedded relationships." The most "embedded relationship" was the
ramily and a family with deep religious co miteent to caring about others.
A Dutch rescuer said, "It's not because I have an altruistic personality.
It'a because I em an obedient Christian. The Lord wanted us to rescue those
people and we did it." How much more of a Transcendental element in leader-
ship is there? And more importantly, these findings seems to run counter to
Adorno's claims that religious "ty'es" were conservative personalities,
inflexible and tending towardv fa.--ism; a claim incorporated in many quanti-
"tative judgements on leadership ;,cential.

I think, today, even William •, Occum would raise the caution that our
almost totally quantitative minds, geared towards productivity, could be
overlooking a transcendental factor in leadership. We might even be misin-
terpreting some data, as in Adorno's case, by concluding that those with
internalized transcendentals are inflexible in leaderehip positions. And,
finally, by denying the existence of the Platonic reality of the intellect
in favor of the nominalist reality of the senses alone, might we, in our
training of the young (note, I did not say education) and of the cadets, be
mn.ss~.ng a critjo~jl =jc~~iihrght, in other EiL~tut!-On%- suRtain and
strengthen them for a trial of self or a moment of moral truth.
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Field Validation of the
Military Equal Opportuniuty Climate Sureey (MEOCS)'
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University of Mississippi

Abstract

The present study reports field validation results for the
Military Equal Opportunity Climate Survey (MEOCS). A preliminary

* version of MEOCS (Landis, Fisher, & Dansby, 1988) was modified and
validated usIng a sample of 1650 military personnel representing all

*' military Services and key raca'al/ethnic/gender groups. Data were
gathered at six sites reflecting geographic and mission
heterogeneity. Five factors were Identified using factor analysis:

. Sexual Hazrament, Differential Comnmand Behaviors, Positive Equal
Opportunity (ED) Behaviors, Overt Racist/Sexist Behaviors, and
*Reverse" Discrimination. Factor reliabilities ranged from .50 to
.90. Predicted factor score differences betwe-M racial/ethnic/
gender groups 4ere interpreted as validating KCOS. Additional
comparisons based on subsoales from other instE.uments included in
the aurvey package (modified Racial Attitudes and Perceptions
Survey; job satisfaction and commitment ites; perceived work group
effectiveness) further validated MEWCS. PEOCS will be available for
command use in assessing EO cliwate.

A significant amount of rseoarah has been conducted on organizational
effectiveness, organizational climate, and related constructs. However,
relatively little research has been directed toward equal opportunity (EU)
climate within organizations. Some have pointed to the impact of civil
liberties climate on organizational outcomes (Scheinfeld & Zalkind, 1987) and
the effect of organizational cli iiate on EO and affirmative action (Sargent,
1978), but the personal and organizational influences of EO climate remain
largely unexplored.

Landis, Fisher, and Dansby (1988) reported the construction and
preliminary validation of an EO climate assessment instrument designed for use
in military organizations. T0is instrument, now known as the Military Equal
Opportunity Climate Survey (HEOCS), is based on a view of EO climate which
--emphaszs expectationi by individuals within an organization that
opportunities, responsibilities, and rewards will be apportioned based on
individual merit rather than race, gender, religious, or other irrelevant
factors. Individu&L perceptions of EO climate, whether valid or not, are
perceived as influencing responses to the military environment, job
performance, commitment to the military, and, ultimately, unit effectiveness
(Landis, Fisher, & Dansby, 1988).

IThis paper reflects the opinions of the authors only and should not be
construed as official policy of the Department of Defense or any organization.
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"Tbe impact of EO climate may be extensive in organizations. At the very
-''least, an "atmosphere of discrimination" serves as a basis for legal action

.(under Title VII of the Civil Rights Act of 1964) by individuals against the
organization (Baxter, 1985; Laurent, 1987). Bowers (1975) found a negative
zelationship between organizational climate and felt discrimination; however,
woric by Parker (1974) and Pecorella (1975) suggests the relationship may be
keyed to interpersonal Interactions within particular work groups. Griesemer
(1980) found significant correlations between racial climate and unit

*< effectiveness.

Other researchers have demonstrated consistent differences between
racial, gender, and officer/enlisted groups in perceptions of EO and
organizational climate. Brown, Nordlie, and Thomas (1977) found significant
differences between whites and blacks in how they viewed the "race problemu in
the Army. Spicher (1980) demonstrated that Air Force men perceived a
significantly more favorable organizational climate than military women;
similarly, officers perceived the climate more favorably than enlisted
members. A survey conducted by the Army also showed diffe.-ences between
minorities and waltes and between enlisted me=bers and officers on Items
dealing with EO (Soldiers Report IV. 1986).

Reported differences in perceptions of men and women, minorities and
whites, and officers and enlisted member3 should obtain in a valid measurement
of SO climate. The puJrpose of the present study was to further develop the
factor structure of HMEOCS and to validate the instrument based on these
predictions.

Method

Five military sites were initially selected for the validation study,
based on the following criteria: all military Services (including the Coast
Guard) must be representeC; each site must have representative numbers of
female and minority members; the total group must reflect a variety of
missions and geographic locations; one site must be overseas. An additional
site was added from the Air Force because of its convenience, wide
representation of military women, and suitability for testing administration
procedures. The sites were not selected to be representative of the Services,
but to provide locations where a wide demographic range of military personnel
could be accessed directly in on-site survey administrations and interviews.

Military members at each site were selected according to a purposive
stratified sample retlecting racial/ethnic, gender, and officer or enlisted
categories. Among the 1650 respondents, Service representation ranged from 97
(Coast Guard) to 607 (Air Force). All major combinations (i.e., black/white,
male/femasle, and officer/enlisted) were represented by at least 200
respondents, with the exceptions of white female officers (109), black female
officers (37), and black male officers (80). The lower incidence of these
groups was due to their sparse representation in the Se. vicea (white women
comprise 11.5% of military officers; black women, 1.5%; and black men, 5.1%
to_~f Dc _- &'s -n..sa. r V-t-- - - - -, j,,.- 198. )

A team of researchers reflecting racial/ethnic and gender diversity
administered the 157-item survey on site in a group setting. Respondents
rated 88 MEOCS item3 on a scale of 1 to 5, according to their estimation of
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.- the- 2.Lkelihood listed-behaviora (critical incidents) may have occurred at
.- teir. 4.uty location auring the last 30 days. The survey package also included
.121iteW.a eauring oommitment to the Service, 5 job satisfaction items, 6
items'assessing perceived work group effectiveness (sources for these items
are described in Landis, Fisher, & Dansby, 1988), 27 items adapted from the
-. a.o-ialAttltudes and Perceptions Survey (RAPS; Hiet et el., 1978), several
4.eaograplic items, and global items asking whether the respondents perceived
they had been victims of discrimination. After each administration a random
sample of the group was asked to remain and respond to a structured interview
concerning the readability of the survey and its perceived validity for the
stated purpose. Questionnaires and oomputer-scorable answer sheets were
collected by the researchers after each administration.

Results

The MEOCS portion of the questionnaire was factor analyzed using
principal component analysis with varimax rotation. Five primary factors were
identified, accounting for a total of 83.2$ of the variance. The. factors are

/- listed in Table 1, along with their psychometric properties.

Table 1

.EOCS Factor Structure

Factor No. of Items Eigenvalue % of Var. Alpha

I. Sexual Harassment 21 20.93 58.0 .93
Il. Differential Command 11 4.85 13.0 g90

Behav'iors
III. Positive EO Behaviors 8 1.85 5.0 .77

IV. Overt Racist/Sexist 6 1.54 4.3 .68
Bebavi -rs

V. "Reverse" Discrimination 4 1.03 2.9 .50

Table 2 presents a summary of significant factor score differences
between various racial/ethnic, genaer, and personnel category groups.

Commitment to the Service scores were higher for whites than blacks
F1,16233 = 10.78, y < .01); for males than females (F[1,16233 = 5.01,
p < .05); and for officers than enlisted members (Fit,T623] = 20.92,
<F4 .0001). Officers scored higher than enlisted members on Job satisfaction

F[1,16231 - 15.85. p < .0001). Whites rated their work groups higher in
effectiveness than did blacks (F[1,1b233 = 10.56, 2• < .01); officers rated
work group effectiveness higher than enlisted members did (F[l,1623] = 22.88,

< .0001).

On the RAPS portion, blacks perceived more discrimination against
minorities than did whites (F[1,1623] = 369.99, y < .0001); women more than
men (F[1,16233 = 56.26, p < .0001); and black officers than black enil.sted,
-h-' - - - *.... for wle (rL 2.16 23! I•.FO; n < .05). On the

RAPS "Reverse" Discrimination factor, males perceived greater occurrence than
did females (F[1,1623] = 10.90, £ < .001); whites perceived more than blacks
(F[1,16233 = -45.85, y < .0001); and black officers perceived more than black
enlisted, while the reverse was true for whites (F[1,16233 = 8.99, y < .01).
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-Qn a third WrAS factor, males agre-d more than females that the races should
-. --Opt Separate (F[1,16231 z 10.99, j < .001), and blacks agreed more than
-V.itts that the races should be separated (F11,16231 = 10.20, p < .01).

Table 2

.Sigficant MEOCS Factor Score Differences

Facor. Significant Differences

I Women perceived more sexual harassment behaviors occur than
did men (FE1,16233 = 39-62, • < .0001); blacks perceived
greater occurrence than whites (F[1,1623] = 28.39,
<. ( .0001); black officers perceived greater occurrence

than black enlisted, but white enlisted pereeived greater
occurrence than white officers (F[1,16231 = 8.19, • ( .01).

II Women perceived greater occurrence of differential command
"E behaviors than did men (F[1,1623] = 21.54, E < .0001);
blacks perceived greater occurrence than whites (F.[1,1623]

241.78, 2 < .0001); black officers perceived greater
Occurrence than black enlisted, but white enlisted
perceived greater occurrence than white officers (F11.16233
.-= 5.39, < .05).

III Whites perceived greater occurrence of positive £O behaviors
than did blacks (F[1,16231 = 72.37, p-< .0001);
officer3s perceived greater occurrence than enlisted
(F11,16233 = 21.11, 2 < .0001).

IV Blacks perceived greater occurrence of racist/sexist behaviors
than did whites (F[1,1623] = 13.81, £ < .001); white
enlisted perceived greater occurrence than officers
(F1,16233 = 5.17. £ < .05).

V Males perceived greater occurrence of "reverse"
discrimination behaviors than did females (F11,16233
= 6.45, R < .01).

Discuss ion

The results are interpreted to support the use of MEOCS as a measure of
EO climate. The psychometric properties are generally considered acceptable;
however, additional items will be generated in an attempt to improve the
reliability of Factor V, "Reverse" Discrimination, because of the relatively
low alpha value (50). The general pattern of results shows the predicted
agreement between MEOCS and other instrumenr.s. As predicted, there were
significant differences in how males and females, minorities and whites, and
officers and enlisted members viewed discriminatory behaviors. Comparisons
between RAPS results and HEOCS results also support the construct validity of
MEOCS.

The HEOCS is undergoing final revisions to reduce the number of items and
improve the reliability of Factor V. The survey will be available for
administration within military commands on a by-request basis. Plans are
being developed for administering MEOCS to a normative probability sample from
each Service. Finally, MEOCS is being used to assess the Impact of EO c3Imate
on m13sion efi'ectlveness, as indicated in Landia, Fisher, & Dansby (1988).
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7b& P..sihility of Amaerican Military Women

UcoSin Prisonesr of War: A Challenge

for ebxvioral Scientists

Major Wayne E. DilliAng•m*
Astistant Professor of Law

United States Air Force Academy

Abstract

Regardi.g wom in c•mbat, the *DoD Risk A•tl•" is an offieWl
"Department of Defexse pcolicy prowmvncmnt which states that the
risk of captue is among the proper criteria for closing certain

-po"tSiovs or, units to vosen. Many argue that this risk is a proper
consideratioa because, they believe, American milltary women serving

I- .as prisoners of var would bave substantial adverse consequences for
national security. Such arguments are based on speculation.
.ovever, behavioral scientists could-and should--conduct research
to reduce the level of speculation involved, These studies would
asuist in either supporting or rt-.-'ting such argu.a.ts and, in so
doing, would provide an iuvaluable service to our uatlons
policyaskers.

Events associated with the United States' recent invasion of Panama
demonstrate that, in our future armed conflicts, there in an ever increasing
likelihood -hat American military woman wiii be directly engaged in
front-line combat operations. Nevertheless, there remains a body of federal
"Usm and, more importantly, policy which purports to eliminate or at least
reduce the risk that these woman will be exposed to direct combat, hostile
fire, or capture. Bowever, neither the law nor policy is chiseled in stone.
America's poUcysakers are free to change thea at any time. In fact, many in
Congress and throughout our federal government are nov taking a fresh look at
the issue of women in combat. Behavioral scientists are in an ideal position
to provide them assistance-especially as these policymakers consider the
postibility that American military women may be captured and become prisoners
of war,

*The views expressed herein are 3olely those of the author and do not
necessarily reflect those of either the United States Air Force Academy, the
United States Air Force, or the Department of Defense.
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The Current Policy

i - The Defense Department's current policy regarding women in combat is set
forth in the so-called "DoD Risk Rule." it is an official policy
pronouncement which, in effect, Is couched in terms of a balancing test based
on the type, degree, and duration of certain risks--one of which is the risk
of capture.

- Is the risk of capture a valid consideration in this regard? Is it
properly among the criteria to be considered in closing certain positions or
units to women? Or, should we remove risk of capture from the Risk Rule's
balancing test? In so doing, are we Americans prepared to say that we are no
more concerned about our military women becoming prisoners of war than we are
our military amen?

From an ethical perspective, I believe that we should treat our military
women with dignity-as rational human beings with a free will, informed by
reason. If these women choose to expose themselves to the risk of capture
and to the possibility of cruel and inhuman treatment or even death, then we
should not deny them that freedom of choice,

Many, on the other hand, advocate a utilitarian approach. They contend
that American military women serving as prisoners of war would result in
substantial adverse consequences for our national security. However, they
cannot demonstrate that sech adverse consequences would actually result.
Their arguments are based on speculation. For all they know, women in the
prisoner of war environment may even have beneficial effects., Such is the
nature of speculation. The results could go either way.

Behavioral scientists could help in resolving many of these issues. They
are ideally suited to conduct the necessary research and provide the proper
analyses so as to reauce the level of speculation involved. Such studies
would assist in either supporting or refuting the above arguments.
Furthermore, through these studies, behavioral scientists would provide an
invaluable service to our nation's policynakers regarding one aspect of this
complex, controversial issue we call "women In combat."

The Challenge

No amount of research or study can reaclve all of these issues or remove
all of the speculation regarding the consequences of American military women
as prisoners of war. Only the experience of American combatant women in
actual captivity could answer all of the questions. However, behavioral
science research could provide substantial insight and assistance as we
attempt to predict those consequences. Moreover, because our policysakers
are reevaluating our positiot, we need the revearch now. After all, we do
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If American military women should ever become prisoners of war in any
future conflfict, it will not be a historical first. During World War II, for
example, eleven Navy nurses and sixty-six Army nurses were captured by the
Japanese in the Philippines and held prisoner for thirty-seven months.
Although the experience of these women is important for our analysis, we
should not draw any final conclusions from it. Modern captors, in their
interrogation and exploiti-._ion attempts, generally subject their prisoners to
treatment that is substantially more cruel and inhuman than that experienced
by World War IT prisoners. Furthermore, female combatants who, for example,
may have just bombed an enmy's country are not likely to be viewed in quite
the same manner--nor receive the same treatment-as the female nurses whom
the enemy just captured in a field hospital.

For the sake of analysis, we should begin by assuming that American women
who become prisoners of war in future conflicts will be subjected to the most
extreme physical and psychological torture imaginable as the enemy attempts
to interrogate and exploit them. We should also assume that the enemy's
techniques regarding women will include rape, threats of rape, sexual
assault, and other forms of sexual misconduct. Given this framework for
analysis, behavioral scientists should begin their research.

In this framework, the question of pregnancy aIaost invariably arises.
Therefore, for the sake of a complete discussion, it should be addressed.
however, from a medical perspective, it mast be emphasized that such
pregnancies are molt unlikely. Given the extreme stress and poor diet
generally associated with the prisoner of war environment, most if not all of
these women will likely experience amenorrhes (absence of the menses) and,
therefore, the likelihood of pregnancies will be decreased.

Amenorrhea is a symptom which may result from any one of several
causes-one of which is hypothalamic dysfunction. Although hypothalamic
amenorrhea is not yet fully understood, it is frequently diagnosed among
women who are "serious athletes, ballet dancers, women under severe stress,
and those with sudden, large losses of body fat" (Burke 4 Lin, 1988).
Amenorrhea is also reported to be common among new female cadets at the
service academies. In fact, the Nurse Practitioner in the Air Force
Academys Cadet Clinic Primary Care has informed me. that roughly 80 percent
of the female cadets who enter the Academy as freshmen do not experience a
menstrual period from the time of arrival in the ari-er until returning to
their respective homes for the Christmas holidays (Guzman, 1989). In light
of all of the above observations and experiences, we can expect that, if any
American women do experience pregnancy during captivity, it will pi'obably be
because they conceived before capture or were raped shortly after capture.
The chance that they could become pregnant at any subsequent time is
substantially reduced-even if the captivity should extend for a period of
years.
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Even if pregnancy is only a remote possibility, we must still consider
that possibility. It, then, raises numerous questions for behavioral
scientists. For example, how well would the women be treated during
pregnancy? What are the chances of miscarriage? What effect would such a
miscarriage have on the prisoner of war? Should the United States have an
official policy position concerning women who desire abortions under such
circuastances? Would such abortions create dissension among fellow prisoners
of war? Would these abortions be performed by enemy personnel? By fellow
prisoners? Or, would they have to be self-induced? If we expect American
military women to become prisoners of war someday, then we should begin
addressing these questions today.

There are numerous other quAstions which behavioral scientists should
likewise address. At the very least, they should ask: How would American
military women perform in captivity? Are there physical or psychological
differences which would prevent them from performing as well as their male
counterparts? If so, are there likely to be any adverse consequences for
national security? Or, on the other hand, are the women likely to perform
better than their male counterparts? Furthermore, what would be the likely
effects of American military women being present in the prisoner of war
environment? Would their presence have a detrimental or a beneficial effect
on the male prisoners? What types of relationships would likely form and what
would be the effects of these relationships? Would male prisoners have a
tendency to be overly protective? What new leadership challenges would the
presence of women presaat-both in the prisoner compound and on the home
front? What would be the effect on public support for the war-i.e., the
national will--hen the American public realizes that our military women are
b 'mg held captive? Would we as a society be capable of accepting that our
wo-n axe beinu physically and mentally tortured and abused in the cruelest
and most inhuman ways? Could we cope with that fact? Again, what would be
the l-kely consequences for national security?

Although it would by no aeans dispose of any of these issues, I suggest
that behavioral scientists at least begin their research by observing the
Code of Conduct training in our services' level-C SERE [Survival, Evasion,
Resistance, and Escape] Training Programs. These high-stress training
programs include simulated captivity in mock prisoner of war compounds and
offer excellent opportunities for observation, data collection, and analysis.
It would, Gf .:ourse, be a mistake to conclude that the performance of women
in a traininj e•nvironment necessarily indicates how they would perform in
actual captiv_ Y. H0o•ever, it should provide at least some insight-and it
is a source of relevani. information that, as of now, is being overlooked.
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The United States Air Force level-C SURE Training Program located at the
Air Force Academy provides one example in this regard. Each summer, the Air
Force conducts three 3-week periods of such Code of Conduct training at the
Academy. Although no dctailed records of student performance are retained
after each summer, my personal observations as one of the Officezs-in-Charge
of the Resistance Training Lab (i.e., prisoner of war compound) and my
discussions with members of the permanent SERE staff indicate that the female
students are generally outstanding performers and are very adept at
resistance techniques-perhaps even better than their male counterparts.
More specifically, during the three SERE training periods of 1989, female
students distinguished themselves by winning the following performance
awards: (1) during 1st period, one "Best Student in Squadron" award-a
squadron consisting of 100-120 male and female students, (2) during 2nd
period, one "Best Student in Squadron" award, and (3) during 3rd period, two
"Best Student in Squadron" awards, one of whom went on to win the "Best
Overall Student" award-in other words, the best among 450-480 male and
female students. Looking back over the experience of recent years, the SERE
staff confirm that these 1989 awards are representative of the numbers and
types of awards presented to their female students in previous years.
Nevertheless, there have been no records kept, no studies performed, no
analyses made, nor any such recomendations offered as to haw we could
taprove this aspect of our training.

Conclusion

It is likely that the sere passage of time-and the continued social
advances one can expect to accompany it-will resolve many of the current
issues related to women in combat. As Americansa views toward traditional
wale and female roles continue to change, our society's views toward women in
combat will probably change as well. In the meantime, however, behavioral
scientists should conduct detailed studies regarding the likely consequences
of women serving in every aspect of combat-including the prisoner of war
environment. Through such studies of women as prisoners of war, behavioral
scientists would provide an invaluable service to our nation's policymakers
as they consider this one very important aspect of women in combat.
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Abstract

. The pre.ent study examined person- and situation-level
predictors of equal opportunity citizenship behaviors (EOCBs) and
training pertormance grade-point average of 96 students in the 16-
.week resident equal opportunity course of the Defense Equal
Opportunity Management Institute, Patro•ok Air Force Base, Florida.
Data Indicuted that personal views about equal opportunity and
disposiltional positive affect accounted for variance in EXCs, while
_ _ quity perceptions accounted for variance in training performance.

OrganizatiQna rely on their personnel to help co-workers with problems,
tolerate incoa-Yeartences without complaint, promote a positive work climate,
and protect. orgaDIzational resources. Theoe uprosocial organizational
behaviorsM (Brief & Motowidlo, 1986) or "organizational citizenship bshaviors"
(OC"s; Organ, 1986) are discretionary and aimed at improving the welfare of
oo-warkers, the work group, or the organization. While they are neither
prescribed nor required in advance for a job, they may have a significant
impact on organization•al effectiveness.

Research on OCBs has focused on behaviors of traditional interest to
private sector managers and ignored Socially responsible behaviors of
considerable Interest to the Department of Defense (DoD), namely behaviors
that enhance equal opportunity (EO) and equitable treatment of individuals.
At the Defense Equal Opportunity Management Institute (DEOMI), military
personnel are trained to aerve as £0 advisors, and part of that training
involves EO citizenship behaviors (EOC3s). Given the importance of this type
of 3ocially responsible behavior, a theoretical and practical issue becomes
the identification ot factors that give rise to or Inhibit these behaviors in
the military setting. In other words, what factors motivate a person to
manifest EOCBs? In line with Brief and Motowidlo's (1986) call for the
identificatice of the individual-level correlates of prosocial organizational
behavior and with the DoD's concern with EO behaviors, the present study
examines both situation- and person-level predictors of EOCBs and £O training
performance. Variables include perceptions of the EO climate, perceptions of
equity, situational affect (i.e., job satisfaction), dispositional affect. and
personal views about EQ.

Both practitioners and researchers hdve recognized the impact of
organizational climate on EO and affirmative action (e.g., Sargent, 1978). In
line with Scheinfeld and Zalkind's (1967) work demonstrating the impact of

1This paper reflects the opinions of the authors only and should not be
construed as official policy of the Department of Defense or any organization.
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civil liberties climate on organizaticail outeoes, Landis a&4 Fisher (1987)

argued that individual perceptions of an organization's "equal opportunity
clizate" have a direct Impact on mis-sion efrectivenecs in military
organizations. They (1967, p. 8) defined EQ climate as t-he expectation of
organization members t.hat they will have equal access to opportunities,
.esponsibilitie3, and rewards within an organization." Individuals perceiving
greater EO at their duty station- (i.e., having a more favorable psychological
clImate for EO) should perceive EO as a norm. Thus, we predicted they would
engage in greater levels of EOCBs and work harder to do well in ED training.

Procedural justice research on ;:ganizational. rewards has provided
! • evidence of the importance of resource distribution procedures as determinants

of fairness in organlzation3. For example, Landy, Barnes-Farrell, and

Cleveland (1980) found that the process by which workers' performance
appraisals were determined was related to the perceived fairness of L.h•Air
evaluation, independent of outcome. Similarly, Greenbsrg (1987) reported that
laboratory-manipulated fairness of procedures influenced perceptions of the
fairness of outcomes. in line with the literature suggesting an exchange
basis for responses to equity/inequity, we precicted that individuals
perceiving equity (i.e., those who perceive they have Leen treated fairly)
with regard to outcomes such as duty assignments, fitness reports, and overall
treatment would engage in greater levels of EOCBs and work harder in EO class.

Considerable evidence suggests that mood is a strong predictor of
prosocial behavior (Rushton, 19S4). Organ (1988, p. 34) argued, "IfT we

*. assume that job satis•action traslates into a predominant mood State .

then it follows . . . that job satisfaction scores should bear a positive
correlation to a valid index of OCB." Congruent with the assumption that job
satisfaction reflects dispositional affect, researchers have used job
satisfaction as a surrogzte for dispositional affect in studies eýmirning the
relationship between affect and OCBs. Organ has suggested that individuals
seek to reciprocate the organization to the extent that the organization
benefits them (i.e., to the extent that they are satisfied with the
organization). Therefore, the more satisfied the individual is, the more
likely the individual will "pay backn the organization with OCBs. Organ has
noted that, wnile an individual may not have the ability to provide innovative
solutions to work problems, he or she may have the capacity to manifest good
citizenship behaviors. He (1988, p. 43) cited eight studies in support of his
argument and suggested that, Othey lend reasonable suppor; to the hypothesis
that OCB and job satisfaction are bound together.* The emerging OCB
literature suggests that job satisfaction may have a direct bcaring on the
extra-role aspects of job performance. Following this literature, we
predicted that personnel more satisfied with their jobs would be more likely
to engage in greater levels of EOCBs and work harder in the EO course.

Staw, Bell, and Clausen (1986, p. 61) argued that employees "bring a
positive or negative cispositicn to the work setting, process information
about the Job in a way that is consistent with that disposition, and then
experience job satisfaction or dissatisfaction as a r.s'ult." They asserted
(p. 61) that the development of job attltuces "comeLs] as mucn rrow tne
internal state of the individual as from any external cues." Tn llne with
their argument, is it context-reievant job satisfacticn or dispositional
affect that is related to OCBs? In the studies cited by Organ (1988), affect
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was operationalized as job satisfaction, although research has shown that 2ob-
related aressors accounted for about 4% of the variance in OCBs.

In studies of self-reported mood, negative and positive affect
eonsistently have been £dentified as the two relatively independent and
dominant dimensions (Watson & "fellegen, 1985). Watson, Clark, and Tellegen
0(988, p. 1063) definec them:

Positive Affect (PA) reflects the extent to which a person feels
enthubsiastic, active, and alert. •igh PA is a state of high energy,
full concentration, and pleisurable engagement, whereas low PA is
characterized by sadness and lethargy. In contrast, Negative Affect
(KA) is a general dimernsim of subJective distress and unpleasurable
engagement that subsuzies a variety of aversive mood states, including
anger, contempt, disgust, guilt, fear, and nervousness, with low NA
being a state of calmness and serenity.

This independence means that High and Low PA can have different patterns
of relationships with other variables. As noted by Brief and Motowidlo
(1986), this helps to eXplaIn Wome of the inwonsistent findings in the
altruism literature. While data suggest that positive moods generally promote
helping behavior (RusInton, 1984), negative moods have been found to both
increase and decrease it (Clark & Isen, 1982). Recent advances in affect
theory and methodology permit assessment of both positive and negative affect
in organizational settings. In line with this body of research, we predicted
that Individuala experiencing greater positive affect and job satisfaction and
lower negative affect would engage in greater levels of EOCBs and work harder
to learn means to communicate EQ concerns to others.

We were also interested in individuals' personal views about EO. We
predicted that individuals who held views more supportive of EO in the
military would be more likely to engage in greater levels of EOCBs and work
harder to learn means to communicate EO concerns to others.

M, thocd

Ninety-six volunteers from the 122 students in Class 89-3 of the resident
EO training course at DEOMI anonymously completed a questionnaire in response
to a request. Predominantly, participants were male U.S. Army enlisted
members in the grade of sergeant first class (E-7). For the most part, the
studerts were not volunteers for EO duty. Equal Opportunity Citizenship
Behaviors were assessed by seven items (7 z 27.4, SD = 4.5, alpha z .66).
Training performance grade-point average was assessed by one question, in
which students were asked to indicate their overall grade-point average.
P3ychological climate for EO waz measured by the 13 items loading highest on
the Landis and Fisher (1987) EO climate measure 0( z 44.6, SD -L 13.2,
alpha = .93). Perceptions of fairness of fitness reports, duty assignments,
job tasks assignment, and overall t•eatment in the military (i.e., equity
perceptions) were assessed by 12 iLews (Y 61.8, SD = 8.5, alpha .91).
Eight items measured job satisfaction (C = 32.1, ý-Z-- 6.6, a1pha =.5)
Positive affect and negative affect were measured by the Watson et al. (1988)
10-item Positive Affect Scale (Y = 38.6, SD = 4.6, alpha = .65) and 10--item
Negative Affect Scale (Y = 20.5, SD = 6.68,alpha : .94), respectively.
Personal beliefs about EO were measured by one item in which 3tudents were
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U--asked to indicate tUe extent to which they held beliefs supporting EQ efforts

in the military (Y '4.3, SD = .88).

Results

The correlations between EOCBs and the variables of interest were as
follows: perceptions o: EO cli te, r = -. 10, ns; perceptions of equity,_r
-. 15, ns; Job satisfaction, r = .20, j < .03; dispositional positive affect, r
= .39, 2 < .01; dispositional negative affect, r = -. 22, 2 < .02; personal
beliefs about EO, r = .41, p < .01; and trainlri performance grade-point
average, r = -. ns.

The correlations between training performance grade-point average and the
variables of interest here as follows: perceptions of E0 climate, r = -. 11,
ns; perceptions of equity, r = -. 42, p < .01; job satisfaction, r =--.02, ns;
dispositional positive affect, r = .11, n5; dispositional negative affect, r
-. 06, nfs; and personal beliefs about EO, r = -. 05, ns.

Discussioon

Before discussing the data, we emphasize limitations in the present
stucdy. First, the sample was one of convenience; second, the data may be
subject to method variance; third, because there was no way the individuals
could Ue identified, we were unable to gather archival performance data.

The finding that positive -affect accounted for a small amount of the
variance in SOCBs suggests that individuals dispositionally high is positive
affect are more likely to engage is EOCBs. Moreover, it is consistent with
the mood-altruism literature. The failure of job satisfaction to account for
variance in EOCBs questioas the utility of situational affect as an
antecedent of citizenship behaviors and is in centeast to work by Organ and
his colleagues (of. Organ, 1988).

The small amount of variance in EOCs explained by views about EO
suggests that individuals who believe In £0 are more likely to act consistent
with their beliefs. This reinforces the need for EO training to focus on
attitude change among individuals holding views not supporting EO.

The finding that equity perceptions were negatively related to grade-
point average was unexpected. These data may suggest that individuals who
perceive they have been treated unfairly may work harder in ED Lraining. Of
course, a number of other person-level variables, such as cognitive
complexity, writing ability, and previous training in the topic areas should
be examineo to determlne whether it is equity or some other variable that iz
accounting for thkis variance in training performance.

Findings from this stud.y may have both tneoretical and practical
implications. Or, a theoretical level, the findings may provide a working
framework to explain differences in persons' EOCBs. On a practical level:
EQC;C.S May pr'ovilv an alLerrkLLi'te uwean WC v.liddLU.±g wLW k ity LaonUis aahd
Fisher (1967). Because the indiviouals came from different duty stations, the
climate for EO measure may have been less salient in the develcpment of the
decision to manifest ECOBs among InOividuals in this sample. However, the
measurement of psychological climate for EQ described Dy Landis and Fisher may
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pr'ovide a diagnostic mOthod of assessing a group or organization's norms for
-D outcomes. The empirical norms may then be compared with desired ones to
pinpoint aveas in which organizational development efforts are needed. The
measure of climate for EO may also be used to make inferences regarding change
subsequent to intervention.
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For Laziding Craft Air Cushion (LCAC) Vehicle Operators

Daniel L. Dolgin, Ph.D.

and

Tatrec Nau-tasak, Ph.D.

Naval Aerospace Medical Research Laboratory
Pensacola, Florida 32508-5700

To suIpport the performance-based selection of LOAC operators, we
identified and evaluated a battery of personality, cogaitive, and psychomotor

"tuts at the Naval Aerospaoe Medical Research Laboratory. Initial results
In-dioate that several tests are prediotive of LCAC training oriteria. Twenty-
sit v=&C trainees took the test battery prior to their entry into the LCAC
training progra. We oolleot•d and analyzed training performanoe data from the
tr*irae. at the end of the course of training. Descriptive statistics and
oorrelation coefficients were derived. Psychomotor and risk test performance
demonstrate a sigaitiant relationship with the LCAC performance criteria.
Initial results indicate that the use of computer-based testing will improve
the selection of LCAC cerators. The implications of these findings for LCAC
personnel selection are disassed.

ItrvdoaLtimi

One of the world% most unique transport vehicles is the Landing Craft Air
Ctuhion (LCAC) wvhiole. The WCAC Mridesa on a cushion of air generated by
large fans that allow it to negotiate both land and water surfaoes. The LCAC
is similar to a helicopter in that it has six dimensions of motion. Operating
the LCAC demunds unique peroeptual and psychomotor akills. In addition, with a
machine as upensive and inherently dangerous a- the LCAC, sound Judgment and
decision-making also play an important role.

As trainingoosts escalate and projected plans call for an increased
number of LCAC vehicles and crews, selecting candidates who will be successful
in the operation of complex machinery becomes more critical. In 1988, the
Naval Aerospace Medical Research Laboratory %IAMRL) completed the development
of a oomputer-based performance assessment battery for LCAC. This automated
battery assesses basic information processing abilities, higher order
processes, psychomotor skills, time-eýharing ability, and personality traits
that might predict success in LCAC training. The test battery was based on
previous literature and research from pilot selection, eg., Bordelon and
Kantor (1986); Damos and Gibb (1986); Dolgin and Gibb (1988.

A conourrent validity study tnxamining Navy fleet LCAC operator performance
on the automated test battery was reported recently (Nontasak, et al 1989).
In that study, several predictor tests were significantly correlated with
mmakurws of suncess in LCAC training. This report ecmtai-ns the results of an
initial predictive validation of the test battery for LCAC trainees. Descrip-
tive statistics and individual correlations between test measures and LCAC
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training critsria are presented. In addition, the relationship between
biographical information and LCAC training citeria vas evaluated.

Two cwiterion seasures were used: underway grade (CG) and primary
training grade (PTG The rG is the core criterion and represents a composite
soo0e reflecting a stucientI tactical performance in the training hovercraft.
The PTO measure consists of 40% classroom grade with the remainder refleoting
-G smores. We did not relate test battery msasures to specific oomponents of
LC=Z training. Past research in flight training has shown the difficulty of
identifying reliable suberiteria embedded within the more glcbal criteria
(Dolgin, et al. 1987a).

HetkOd
Subjeats

Student LCAC trainees (K = 26) were selected for LCAC training on the
basis of current medical emminations and preference. Subjects participated
voluntarily and were informed that the Investigation involved performing tasks
in problem solving and perceptual and motor skills. Subjects were briefed that
their test pertcruanoe would not affect their continuation in the program or be
entered into their permanent service records. Results would be used solely to
develop an improved selection system for the Navy. The subjects were 20 to 42
"years old CH z 31.19, 3D a 5.93), A3 candidates were male and had suooess-
fully completed a minimum of a high school education. Classification variables
were recorded for each subject and included: 1) age, 2) military rating/olas-
aificatica, 3) amount of time in the military, and 4) geographical accession
area.

Apparatus

All testing was conducted on Apple Ile microcomputers with control sticks
and foot pedals. Subjects used an Apple IIU numeric keypad to respond to
discrete stimuli. All responses were recorded to millisecond accuracy. For
psyohomotor tests (PHT), two control sticks (Measurement Systems, Inc., 542)
were used for cursor control during the tracking tasks. One control stick was
mounted in the center on the forward edge of a standard straigbt-back metal
chair. The other stick (throttle) was mounted on the left edge of the chair.
Additional apparatus included rudder pedals patterned after those of a Systems
Research Laboratory psychomotor test device, Two Jameoo JE 520-AP Voice
Synthesizers were used to present the Dichotic Listening (DLT) letter-digit
strings ever binaural headphones. Further details of the test battery are
included in Dolgin, et al. (1987b) for the Risk test; Dames and Gibb (1986) for
the One-dimensional Compensatory Tracking and Manikin tests; and Griffin (1987)
for the PHT and DLT tests.

Procedure

All subjects were tested prior to entering LCAC training. Instructions
were presented to the subjects on the CRT for each task. Test administrators
intervened only to begin the computer program for each task and to answer
acustiors nosed by subjects at any time. The test battery' took from 2.15 to
2.30 h to administer. A _-4 min rest period was given after each task.
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-?.x. -�f•o�'• an the series of payabonotor multitask conditions correlated
--- *- I M-- tr-t•n±.g aritara. Table I lists the tests that correlated significantly

with traia=~ criteria. Wihen performed in combination with the DLT, PHT tasks
Indicated a moderate relationshai to both UG and PTG with coefficients ranging
-r., -,.1 to .. 48. AS expected, the oG correlations wGre higher than those
4erive4 for PTG boauom UG reflects the eye-hand-toot coordination segment of
-- G. Tbese owrrelations were in the expected direction. That is, greater
pbyahomotor traoking error was associated with lower overall primary training
.rad3s.

The errror scores from the combined stick-throttle -rudder tasks, without
the DLT, only yielded a correlation of -. 20 with PM When UG wans used as the
criterio•, the correlation was slightly higher (-2 Though not statisti-
*ally significant, these were also in the expected direction.

Risk Test

WhVen personality attributes were analyzed, the risk test was significantly
related to PTO but not to =. The nuamber of boxes seleoted was significantly
related to the PTG criterion (r z .46, p < .05, n = 26). Response tize on the
test, however, did not demonstrate a rignificant relationship with either
training criterion.

Subjects' age indicated significantly negative oorrelationt to both UG and
"PTG (r = -. 4O and -.116, p < .05, n = 26). The older the subject, the greater
the decrement in LCAC training prformanoe.

TABLE 1. Sumry of Significant Correlation Values between Test Measures and
Tmining Criteria

Teat measure Underway grades Primary training grades

PHT (error score)

Stick-rudder + DLT -. 4•8 -,44

Stick-throttle + DLT -. i -. 412l

Stiock-rudder-throttle + DLT -. 46' -0 iC

Ri3k taking

No. of responses .36 .416#

Age .110' -.116*

0 p < . 05, two-taJ led
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onei4menxional Cxensat+oryý Tracking

The average culative dLstance off target (CDOT) error for the final
three trials of the task was used because it is stable. Average CDOT error was
SM r 27.97, SD 13.74 for LCAC trainees (n = 26). Both UG and PTG correlated
equally wii average CDOT (r = -. 20). When the one-dimenasional compensatory
tracking task was performed in combination with the digit cancelation task, the
correlation between average CDOT and U0 remained at r = -. 2M The correlation
between average CDOT and PTG was r -w25. None of these correlation ooeffl-
oients was significant at the .05 level.

Dichotic Listening Task

None of the four DLT measures indicated significant correlation to the
training criteria. Single-DLT demonstrated a weak correlation to UG (r = .17)
and to PTG (r =.13) The three multi-DLT measures yielded no relationship to
either criterion.

Manikin Test

The correct reaction times for the last four trials of the Manikin task
were stable and were averaged for use as the independent measure. Mean (SD)
correct reaotion time was LT4 with an SD of .53 (n = 21.• Mean correct
reaction time an the task correlated r = .17 with both UG and PTG (nx 24).
Manikin number correct (M a 79.04, SD 19.45, n z 24) correlated 5r .14, n
24) with UG and PTG (r c .12, n x 24).-Ib•e Manikin testý did not display any
significant relations-hip to the training criteria.

SDizsmaian

The psychomotor task performed in combination with the dichotic listening
task were significantly related to both the 00 and MTG criteria. Of the two
risk test measures (umber of boxes selected and response time), the number of
boxem selected correlated significantly with the LCAC training criterion. Our
results also showed that age was significantly related to the successful com-
pletion of the LCAC training program. These results provide support for the
notion that certain abilities and personality traits (as measured by several
teats) may be useful in screening individuals for the LCAC training program.

Subjects who perform better (lower error score) on the JZultitask tests
appeur to have a greater likelihood of success in the training syllabus. Those
subjects with a moderate risk-taking propensity also display the characteris-
tics that appear to facilitate completion of training. Additionally, younger
subjects tend to perform better in the program. Taken together, these charac-
teristics should be considered important in the initial LCAC personnel
screening process.

The variables identified in our study appear promibing for more accurately
predicting 1) those who will fail from training, and 2) actual LCAC performance
in the primary portion of tactical, underway training. The latter is very
important in that the ability to predict who will perform well in LCAC training
enables pre-identification of the successful trainees.

Due to our relativsly small sample size, these results should be
considered preliminary with minimal generalization. The current findin&,
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_)Wrpept pr'omise or an improved LC&LC selection system that may both

---- Zo.tlaed -research and evaluation of the valid tests In the battery with an
'LCAC-C-t-wine population should provide considerable advances over present=-:- • aoreezdAng techniqnes.
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1?~UIODGXNOCAREER PATHS IN AIR FORCE ENLUSTD SPECLALTES
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McDonn-.ll Douglas Missile Systems Company
St LoI MO & San Antonio, TX

Winston FL Bnn
Training Systems bivisoiol

Air Force Human ource* Laboratory
Brooks Air Force Base, TX

A-S÷RACT

Pf...•s military occupational analysis methodologies focus on the identification of
job types withi au occupation and analysis d ealmmati of tdi skills training pregrams.
New methods have recently been developed whirh help identlfy carcer paths including job
asne probabilities and assomated training required for job mastery. By integrating Job
and T'aining History survey information with job analysis dat, a more comprehensive model
of occupational career paths can be develope&. Such dynamic models of specialties
rcprcsent a significant enhancment of the current job analysis 2hanology.

Pxx.eu developmentis in occupatioal analysi and trainin research, as well as i Air Force deision
making procses, have crted new oppo iies for optimizing manpower, personnel, and training (MPT)
pl~azdir and decision makin& Such deveklments iacld the ren emergence of Utilization and Training

* Workshops (U&TWs) and Training Planning Teams (TPTs) as the primary vehices for making major
training docisions. Such innovative procedural chauges als make obvious a need for a technologically
advanced dta generation. analysis, mnd evaluation capability, To make good MPT decisions about an AFS
or weapoas systcm, decision makers must be able to visualize and understand the jobs and training programs

(of th AFS or capon sytund consideratio as wel as the relative costs and payoffs of various trairing
options. Such a "mode. of an AFS provides a concise summary of its current status, creates a common
.aguage' for discusao or negotiation, and forms the baselin against which various proposals or options
can be evaluated.

"The Air Force presently uses a task-based approach to evaluate initial skills technical training content
and review per-oanil classificttion and utilization policies (Christal, 1974; Mitchell, 1988). As part of the
occupational analysis (QA) process, tasks are defied by subject-matter expert: (SMEs) of an AFS in their
own technical terminolM, working with analysts of the USAF Occupationai Measurement Center, Randolph
Air Force Base, Texs (sw AFR 35-2). Several kinds of data on these tasks are collczted from job
incumbent and supervisors for use in reviewing training programs (see ATCR 52-22). Large samples of
incumbents are asked to provide information about which tasks they perform in their present jobs and the
relati'e amount of their job time spent perfonaing such tasks. These data are used to examine the variety
of specialized jobs within an APS (occupation), to assess how jobs change at advanced skill levels, and to
review official AFS descriptions and initiad training programs (Christal & Weissmuller, 1988; Mitchell, Ruck,
& DM.ki.l, 1M-).

TECHNICAL APPROACH

To provide adequate support for advanced training decision making., the Air Force Deputy Chief of
Staff for Personnel, Education and Training (HO USAF/DPPE) request.d that the Air Force Human
Resources Laboratory (AFHRL) develop a computer-based Training Decisions System (TDS) to augment
_th Air Force LSD modeL This prooaype system generates necessary front-end training requiremcnts data,
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-2-mak4ec:io ahtfm s and proceduro s fLr improved Interaction among ytaining. personnel, ari
-w• ona TDanages, U 1oDS focuses on supporting Air Force manage. s in •a g -cisioas as to the
--O • and -= &of the tae ical traitin • (icluding the fO required for an AwS (Ruck,arrtZv
-MauiMn Might, Yb.drick Perrin, Pe Knght, E lcenbrc., Ruetuar, & Faidsott, pi s).

-fMS includes poro.urcs for building d"a bass cojosing bte dynamic flow of people through jobs and
onrnthe aboth the framal training and OJT tequired to support a dnmic job flow. Furthermore, the TDS

indudeg asodering a.d optimization capabiities whigh provide esti of training quantities, costs, and
capa-obEs fix- both fomald training and Q. These modeling capabilities allow the TDS to go beyotd simply
d cain&the cmircat aibjaloim in an AFS-TDS ca model alterzatmv =wcanos which reftect possiblMP
pohqc options This modeling capabiliy is used to study trade-offs between formal training and OJT for
m efting particular task Launow requirementaa

For TDS, a model of the specialty being studied is devrloped in the form of a graphic flow diagram
of the curren Utilization. & Trainin (W&) pattern (see Pigurt 1 for an example), as well as narrative
Sunumnu (fwo descriptive purposes and later use in suveying the U&T pattern preferencs of managers;
OYzdrick Knight Mchcll, Vaughan, & Pen* 1988). Such a graphic display provides some sense of the
flow of individulsh through training programs and jobs but does not lend witef to summarizing the various
types of quartitatift information invahrA such as the nusnber of individuals entering the field each year,
or the various probabilities of reassignment among jobs, attending advanced technical trainin, or
participating in Professional Military Education. (PME) courses.

One of the tingsp aceded to create a dynamic picture of a specialty,-is data on the assigment
probability to ea.ch job and to each training program. Such data are needed to understand the flow of
pcrsut~l from on job to anod=e which geneates new OJT requirements each yea, as well as calculaie
auttedance at FTMis. PME courses, and other training programs. Personnel records have somec of this
informatio but job assignments are not consistently recorded in a way which can be translated to recognized
OSR job types (except where a job title irichiues such designators. as *NCOIC*).

SFigure L Cu~rent U&T Pattrn; Environmental System~s Maintenaanc.e (AFS 423X1)
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"-*.. .:For fint job personnel (dafed generally as -d-ividuals in thi first 24 months i the specialty), the
probability of being assiged to a give job is equal ;o the proportion of people wuith I - 24 months TOl
A-.. F..eral Mddiary Serie (FAM) in those jc L, which u cam approximae from the OSR dam This
is complicted sosewia by attrition out of the spe&•t  (or cut of the Air Force) and cronsfow from other
specialti=. What we really ined is a mort longitd pcrurc of how people mow from job to job, or from
given ob ul-fite g rfied

To develop this kind of information we designed a Job and Training History survey (iTHS) which
asked presen job inckmbets to indicate which jobs they had held at what points in tine., as well as which
courses they had attended. The samsple was selected from the OSR dara flets, to insure that we had all of
the job groups identified in the OSR represented in the sample. A separate random sample of new recruits
(1 -48 manth TAFMS) was dvvelope4 to assess any recent trends in assignment policy. The san-ty was
administerd dhoug local base Survey Control Officers.

For the Environmental Systems Maintenance specialty, AFS 423X1, the JTHS form included a
background setion and a listing of ine jobs with space to indicate dates of asignume; eacl job was defined
in terms of is chamaesi Task Modules. Separate sections of the survey asked for dates of attendance
in any formal training progmram. Job incumbet were encouraged ýo fill in any courses not listed~ The data
collected appeared re-atic and proved very usef4u a bref validity chelck against known school attendance
ra--m tadc good orrepondence between data sets.

Once the a�-age length of assignment is determined from the JTHS the ASCII CODAP Group
Membershlp Selection (?MELSE.L) program is used to sort cawes into job type membership per avenrge
assignment period. Othr CODAP routines arc used w calculate the proportion of total cases in the
assignmeu period per cell (each job type per average s period). The product is an ordered array
of numbers interpretable as assignment probabilities at earh career point, as represented by TAFMS periods.

With this kind of disributional data, it is possle to flesh out the graphic display (•lown as Figure
1) of how jobs and training programs relate to one another throughout a career in the specialty. The graphic
display is an effective communicative tool, but does not lend itself to summarizing the quantitative
information ivoalved in modeling a U&T pattern, such as zhe ninber of individuals entering the field each
year, or Lk probabilitie of reassignment among job6, attending advanced technical trining, or leaving the
AF&

In the TDS, these kinds off data are used in a dynamic simulation program to cstmate annual flows
of individuWs through jobs and training activities, including the hou of on-the-job trair.ng (OMT) required
for each persm to master their particular job. S-.ch a simulation permits us to cstima . the cous of OJT
required in a year as well as formal training costs. Likewisa, such a simulation perm:", 'us to estimate the
training capacity of rerescntativc field units (se Vaughan aL, 1989).

his very flexble, Task Module-based approach to estimating training requirements and job
assignment probabilities witin an Air Force specialty also faclitates the examination of possible changes
to APS jobs or associated training programs. The TDS deals with such proposed changes as an Alternative
IU&T pamtern• Once the details of how such a change would impact job content and trainig programs, the
simulation program can be rerun so as to estimate training requirements under the alterna:ve configuration.
Thse me used to calculate training cost and capacity estimates for the alternative, which arc compared to
present costs to evaluate the possl!e impacts of the proposed chenges

Figure 2 illusuates an example of an alternative configuration for AFS 423X1 which was suggested
by some senior NCOs as a potentially valuable change- In this alternative, jobs and training programs are
specialized by large and small aircraft, so individuals can develop a full career path ou one trpc of system
or the other (but not be required to maintain both).
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Fig. ure 2. Altrai e U&T Pattern for $Speciali-ing AFS 423X1 Jobs.

SCost estmates for this alterativ include $2.4 mfln for formal course arid $55 thousand for ofr

S(ve, s's $1.9 m~ilo for cowsc and $5,0 thousand for GIT in the current UJ&T patr). Suc~h spelizaio

wrIud be more e~xpensive (rong~hlyhalf a million dolars per year) but does not exee the OJT capacity of
fil ak Thas, k• is a feast©l opti. but only if additional funding can be obtained.

__•. DISCUSSION

SPr~ese occupational analysis mehoooge focus pninmrily on the ide~ntication of job types arnd
Sasse~ssment of inta ski'3s trinn proprm~s. New TIDS methodologies, such as Job and Training History

•-surveys and the TLJ&T simulation program, now make it p•il to examine the dynamics of a specialty,
"ide-if carer paths, e~stimate job as• mx~n probabltis and calculate the hours of training required for
job mastery. By interaing J• information with OA data, a more comprehensive model of an ca n

be drevloped. Further, it is now poi•sbfr to as~sess the impaa of p~ropose~d changes in an AP'S in ter'ms of
total trainin costs an~d trinn capait cosrans Stch modeLs represxen a sinfcn enhancenient of
the current job analysi te~chzzolo~y, and have the po~cnt~ial for substantially improving MFT plannng and
decison making
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USAF Academn Graduates in Logistics

Captain William W. Roberts
Air Force Military Personnel Center

Abstract

At the 19M8 base-level logistics conference held at the United
States Air Force Academy USAFA), senior logisticians discussed the
need to improve methods for informing officer candidates, particularly
at the Academy, of the challenges and rewards of a career in logistics.
Based on Air Force force characteristics, USAFA graduates are
underrepresented in the logistics career field. The Air Force Logistics
Management Center (AFLMC) and the Air Force Military Personnel Cefter
(AFMPC) designed and administered a survey to USAFA graduates serving

S-in the logistics career field (N-472). The survey's purpose was to
--- * determine perceptions of logistics and associated USA curriculum

junor and senior officers had as cadets. Additionally, we identified
current satisfaction of USAFA graduates regarding the logistics career
field. While attitudes regarding the career field were somewhat negative
for the USAFA cadet, there is satisfaction with a career in logistics
after working in the career field.

At the 1-88 base-level logistics conference held at the United States Air
Force Academy (USAFA), senior logistics function representatives (primarily in
the grade of Colonel) discussed USAFA graduate representation in logistics and
how the Academy prepares graduates for a logistics career. Some be1ieved that
Academy graduates were not represented adequately in logistics career fields
and that the graduates were not adequately prepared by the Academy to enter
the logistics career field. Others felt Academy cadets did not perceive a
logistics assignment as favorable. At the conclusion of the conference, the
Air Force Logistics Management Center (AFLMC) was tasked to investigate these
concerns and submit a report on USAFA graduates in logistics.

Method

Subjects

Surveys were sent to 472 Academy graduates currently serving in a
logistics assignment (004X, 008X, 009X, 31XX, 40XX, 6OXX. 62XX, 64XX, 65uX,
66XX) as of March, 1989. Of 472 officers, 362 completed and returned the
survey for a response rate of 77%. Forty-nine percent are field-grade and
51% are company-grade officers. 'Ihirty-five percent entered logistics on a
direct duty assignment from the Academy, 22% are flight training
eliminees, and 32% entered logistics later via career broadening, cross
training, or as a rated sipplement assignment.
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App~aratus

The survey was organized into three sections; Background, Academy
Preparation, and Job Satisfaction. The Background section enhances analysis
of the overall survey based on factors such as grade, gender, and major
command. Academy Preparation centers on the perceptions graduates had as
cadets of how the Academy prepared them for logistics careers such as the
amount, sufficiency, and source of logistics information presented.
Respondents answered Job Satisfaction questions from a present perspective of
their logistics jobs and addressed issues such as prowotion potential, working
conditions and desire to transfer to another AFSC.

Procedure

Force characteristics were obtained from the Air Force Military Personnel
Center (AFMPC) to identify the representation of USAFA, OTS and ROTC graduates
throughout the Air Force and within logistics as of March, 1989. Policy
documentation was resear-hed to determine some of the reasons for curre,,t
force structure characteristics as indicated by demographic dita. Also, ir
order to obtain an assessment of perspectives, the AFLMC and AFMPC developed
and administered an attitude and opinion strvey to all USAFA graduates in
logistics career fields and analyzed the returned data.

Results

Force characteristic data indicate that 13% of Air Force officers have
come frow the Academy. Yet, only five percent of individuals in the logistics
career field are Academy graduates. There are several reasons for this
undp'wrepresentation. By comparing percentages of Academy graduates in each
career area to the percentage of graduates in the entire Air Fcrce (13%), we
can get a better idea cf just how well Academy graduates are represented in
logistics. The results of this reveal that International Political and
Military Affairs (19%), Operations (18%), and Scientific and Developmental
Engineering (16%) heve a proDortion greater than 13%, while logistics career
areas have only 5% Academy graduate representation (Roberts, 1989). Primary
reasogs for this are the requirement for at least 65% of each graduating class
to enter Undergraduate Pilot Training (UPT) and lack of logistics
eaucation/emphasis. While thesE are causes for present proportions, recent
Air Force policies and proceaures (Eoles, 1989; Hanzc, 1989; Hickey, 1989) dill
most likely decrease Academy representation even further in the future.

Air Force policy states that the majority of Academy cadets (at least
65%), immediately upon graduating, enter Undergraduate Pilot Training (UPT)
and remaining graduates receive Category A, BI, B2, or C functional-area
assignments. Two logistical career fields, 31XX. (Missile Maintenance) and
40XX (Aircraft/Munitions Maintepance) are Category A assignments, and five
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logistical career fields, 60XX (Transportation), 6WXX (Services), 64XX
i kpply M• iageiwnt), 65XX (Acquisition Contracting/Manufacturing) and 66XX
'(Logistics Plans and Programs) are Category 81 assignments. Most Academy
graduates wh! do not iamdiately enter UPT receive A, 81, or 82 assignments.
The assignment process has recently changed for graduates initially entering
OUPT but not finishing. Under the previous policy, these officers would be
reassigned to a Category• A, B1, B2, or C position. The new policy -is to
reassign them to unly Category A positions. This nrans that 31XX or 4OXX
AFSCs are now the only logistics AFSCs UPT eliminees are peritted to enter.
But even though the numbey of Academy graduates witbir; losistics career areas
is of .major concern, an equally impcrtdnt topic is the attitudes and opinions
of those Academy graduates dlready in a logistics AFSC. Most Academy
graduates (81%) said that the amount of logistics career field infcrzation
provided at thi Academy was not sufficient for entry into logistics. Many
also svid that they received either Ono logistics career fie.d information"
(38%) or 'a little logistics career field information" (44%). Of those
indicating some information hau been Drovided, they identified CONUS field
trips, instructors, professional military studies and training, and Career Day
as the primary sources. However, the largest group of respondents (31%)
believe they were at least fairly we.'i prepared by the Academy for their
currert logistics Asiignment. Moreover, mc:t (54%) believe they were somewhat
better prepared than their OTS and RCTC courterparts due to leadership and
military training at the Academy (koberts, 1989).

In pauging how well the Academy is portraying logistics assignments to
Acadomy cadets, about half (5A) said they did not perceive logistics
assignments favorably while at the Academy and 81k said, as a cadet, they
perceived a logistics assignment as a 8second rate job.T  Possibly as a
partial result of this, a logistics AFSC was not tile first choice of
assignment for 72% of these graduates. Additionally, most respondents believe
personnel from non-logistics AFSCs als• pe:ceive logistics as a poor AFSC in
w-1-ch to work. Still, most Academy graduates in logistics changed their
perspectives once in the career area. Most are satisfied with their present
assignment (,4%). While they belibve promotion opportunities to either
Colonel (34t) or t~ineral officer ,ank (82%) are below average or poor, it is
fair to excellent (85%) up to this point. Strangely enough, while 43% believe
their promotion opportunities are worse than those throughout the rest of the
Air Force, 66% say they woi'ld not improve their situation by being in other
non-rated AFSCs. Perhaps this is because over half would not transfer to
another AFSC at tnis point in their careers. Eignty-six percent believe t;at
either the Aircraft Maintenance and Munitions or the Acquisition
Contracting/Manufacturing career areas are the most desirable even though most
of these respondents &re in other logistics AFSCs. Ending on k positive note:
57% indicated their current working conditions are good or very good. These
results did aot significantly differ with respect tc grade or time in service.

Discussion

The iintcit ol" tihi projLtc~L' idCz L, iviti' L~rfr~n 'cw~~f~LUe
characteristics and colle't attitude and opinion data frco USAFA gri-alates in
logistics AFSCs. 't was not to evaluate A,',; Force policy o.i. Acadeim; graduate
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assignments even thuugh we have identified that present policy affects Academy
graduate representation. However, it may be appropriate to look at the
. .ximum direct duty assignme.ut quotas from the Academy at some future point.
Unfavorable attitudes held as cadets may also be responsible for low
representation. Survey results indicated there would be many volunteers from
various base/wing level logistics organizations willing to discuss the many
benefits, rewards and challenges of becoming a logistician to Academy cadets
during Career Day or other formal programs. And even though graduates do not
believe they were well prepared for the technical aspects of a logistics
career, it was beyond the scope of this project to objectively measure
respondents' job performance and prove this one way or another. It is
interesting to note that while graduates did not have a positive attitude
towards logistics as cadets, these opinions changed after experiencing the
challenges and rewards of a logistics assignnent.
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Abstract

This paper establishes the correlation between B-52 Weapon
Systan Trainer (NT) perforance and one aoc.pit Resource Managmen1t
(CHM) tool, the IJWM/ST Worksheet (for a summary see Helmreich &
Wilhelm, 1989). Through further exmination of this relationship,
the authors recommnend specific behaviors to enhance Ca1 skills and
identify an informational basis for situational awareness (SA).

The primary goal of CRM research is to improve crew effectiveness, but
regardless of the quality of interrelational skills a crew exhibits, task
accomplishment requires a solid informational buse. Many researchers have
defined, and to some degree, quantified the caosition of the data necessary
for a pilot to effectively perform a mission (for a review, see Fracker,
1988). These attempts to operationalize the term situaticnal awareness have
centered on the perspective of -the individual pilot. For a crewed aircraft
--hcver, these efforts are certainly applicable to the pilot-in-cuunand since
he bears the ultimate responsibility for the safe condLut of the flight, yet
insufficient for the crew as a whole. All crew members must maintain an
awareness of the dynamic relat.ioanships between the aircraft and several
rapidly-changing variables and amploy CR skills to accurately assemble and
uti i ize this I~zxda~e.o

Several investigators have identified information transfer as a group
process variable indicative of effective performance. Aocording to Foushee &
Helmreich (1988), infor~ntion fiow is "cne of the =at significant" (p. 209)
predictors of performance, and Leanzatta & Roby L1960) state that "the way a
group 'utilizes' its resources and the procedures it employs for cxxrzmuicating
essential information are as iqportant, if not more important than 'knowledge'
of the problem for determining its perforan-ce" (p. 146). In an operational
Strategic Air Command (SMC) B-52, efficient and effective information transfer
is imperative due to the physical separation of the aviation, offensive, and
defensive crew positims. The fact that the aircraft's intexq~hnne system is
the primary malizu throbgh %i4ch a B-52 crew maintains situational awareness
affords a unique research opporunity. Since crew meabers verbalize their
underscranding of the situation, it seems that an analysis of Knterphone
cawm ications might provide (1) an assessment of CIM skills ind (2) evidence
in suxort of the theretical content oZ the situational awareness construct.

Method

Seven operational B-52 cre.m servea as subjects. in an eftort to ensure
a wide range of performance, the authors selected crews folling proctdures
sugested by Hlmreich, Foushee, Benson & Russini (1985) and Ginnett (1997).
Squadron Operations Officers ranked crews on the basis of overall mis-oion
capability and me experimenter chose crews from the top and bottom third,-
The other experimenters ware not aware of o'eral! crew raiking.
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Procedure and Aparatus
Mien each crew arrived at the WST facility, the experimen•_rs introduced

themselves, explained the purpose of the research and stressed the anonymous
nature of the data collection. Representatives from the First Combat
Evaluation Group (lCEVG), the SAC-wide standardization and evaluation
division, presented a realistic, short-notice mission briefing, and allowqed
the crew 15-20 minutes to review the scenario before rzoceeding to the WST.
Crews flew a simulated ctubat mission in the B-52 WSXr which ha- high-fidelity
crew positions for all six crew members: pilot (P) anri copilot (C) in the
aviation module; radar navigator (R) and navigator (N) in the offensive
module; and the electronic warfare officer (E) and gzrner (G) in the defensive
-mdule. It is equipped with an out-the-wnn• m, visual system in the aviation
module and provides an extensive capability for sinuilating a wide range of
threats, malfunctions, and environmental conditions. The ICEVG personnel
developed a realistic, high workload, wartime, mission scenario for use in
this study. The mission involved tarzoff, flight throuih various threats,
a malfunction necessitating crew interaction, attack of a heavily defended

ey target, and navigation to friendly territory. The scerario inorxporated
the characteristics and features of Mission-Oriented Simulator Training and
crews flew the entire profile without instructor intervention. Durirw each
simulator sortie, three highly-trained CRM observers manually recorded all
coau.nications. The ICEVG observers and the local simulator instructors
ranked crews on mission performance as defined by threat avoidance and bombing
accuracy. After the simulator sortie, the 1CEVG personnel debriefed crew
meabers on their performance and CRM observers rated each crew using tý
LINE/MrST !iorksheet. After compiling tranacripts, the authors evaluated the
various aspects of crew interaction.

Results

Figure 1 depicts a positive correlation betwen lCEVG Perfonorxane Rankinxg
and IME/MST ranking (r - .835, o < .05).

Best 751 75
701 7

LINE/Mz6T 651 65 67
Worksheet 60i 62

551
Weak 50151 51i 2 3 4 5 6 7

Weak Best
1E•3 Performance Rank

FicrureL LlUE_/4ST S&ore versus CiW Performance Rank

This result identifies a relationship between performance and the
LINT/IMOST Worksheet CFEM assessment too!. Table I shows significant
core eLations Det een individuaL L tLj- n iten idICS the UEUia Lij2 I '.X r-
Review and analYSis of the transcripts centered r LINE)iMOS' Worksheet items
Vaich co.z-related strongly with total LLNL/MT0'T score. These elements seaeed
Lnfluent-tal in impx-ved C1- performance and indicate categories of ý.nterIi-ne
exchanges whizh would nost likely cnxtziin evidence =ernemtirc aspects of SA.
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P, Ole 1. ILlM/I(N Goore versus Individual LINE/MOST It~~

4. Inquiry practiced .81*
• .. 5. Adocc iwacticed. 775*

10~. Distractions aveoidad or. priorti zed. .9l*
11. Workload distributed and camunicated. .86*•'17. Ccnflict resolution. .9"**

*2< .05 **2< .01

Discussion

Bolman (1979) refers to SA as the crew's Theory of the Situation. He
-highlights t skills ",&_ch infh•x e the prcbability that a crew will detect

and revise a faulty thiry: (1) a Theory of Practice which builds in inquiry
and testing in anomalous situations, and (2) abilities of crewmembers to
ccmbine skills in advocacy and inquiry. Although they are not the variables
with the strongest correlation to overall LUE/MOST scores, instances of
inq-ixy and advocacy in the mission transcripts readily lend thenselves to
nnal Ps s.

It is useful to think of advocacy as any instance in which a crewmmeber
erAorses a particular course of action. A arewmember demon. rates inquiry
-- ev=- he realizes that infoxation is lacking or that incongruencies exist
in the crew's Theory of the Situation and he conveys this uncertainty via
questio= or stat~nt. In this scenario, the number of turns required in the
route characterized N to P tranguissions; the amount, type and location of
threats constrained E to P exchanges; and bow well the pilot remunbered and
carried out these diretions influenced his communicationa with N and E. An
analysis of the context in which advocacy and inquiry occurred yielded the
following specific behavioral recummeations to enhance CR4 skills. The
implications for the content of an Sh definition follow each reendation.

- Keep crew adviaeW of -position--specific information. Same infoniation
is available to only onp crew mat)mer/position. In the crews that performed
best, individuals made their information base available to the entire crew.
7be P/C should keep the cred advised of pertinent fl-ght parameters; the R/N
should transnit the reýatiorship of the aircraft to tho terrain; and the E/G
should verbalize the aircraft's relationship to ground/airborne threats.
Scmzretinvs cr•a .maders tdke easily accessible information for granted. %hen
each member tries to convey a caoplete picture of his understanding of uhe
S tuation, the entire crew benefits. It set-s that the -more successful crews
haid a greater quantity of interyknne information available for processing.

-bro.oliaries
- Lister for interphane tranmaissions pertinent to joD perfomance.
- If intormar-i essential to perfoxrm oe isn't available, ask for it.
- Maintain interocm discipline, i.e., don't interrupt other transmis.;iorn.
Situational Awareneos Implications: The pilot must be aware -f the
-ir raft vector in the three-dimensional volume of air (i.e., heading,

t*.rrain over time (i.e., navigation), ani the aircraft's e lationahip to any
ab~staclzý which might affect his Ability tc aviata and achieve tke mission's
qoal (i.e., air/ground thr•-ats, weather, equipmit malfaunc icn, etc.). Crew
Smeabrs tmit be aware of tnis infon.-ation to the extcerpt that they must use
it -W pi1;c-fbt thdir duties.
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Confirm information if poasible; challenge if doubtful. This
rsc-u-t"r-eci is similar to inquiry and advocacy, but it goes even further by
recquirin an increased level of confidence. By corrcboratirq or questioning
interPhon trannuisaios, the crew either validates and reinforces information
-or focuses attenuton on reassessaent.

rCorollaries
V- .-iza- onztions and challenges. A "thumbs-up" or shou~lder
s hrn limits infomation dis3e1niation and preal-aes scrutiny
by other crew mrs.

-- Eaolve Croflicts.
Situational Awareness Tihlications: Wien information incongruities exist
(i.e., conflicting crew member raounmxnationa or instrument indications):
interpret them as clues that SA night be incuodlete.

- Provide information to increase the range of options; be tlexible.
The pilot mist process and act upon an extremely large mount of information
in a minimal amount of time. Sasetnmes he mist combine interrime .ýnfobmtion
with knowledge that has just bsxm available to him. Advocating ard ticki%
to only one course of action needlessly limits the possible solul.vons to a
pr-i-l.a. Due to the rapidly changing nature inherent in avia-.ion tasks.
providing information to increase flexibility might preclvdo needless
questi/ning if the sitintion wrrants an imeiiate charge in tactic_./st.•tegy.

-- cmumnicate all pertinent information and a confidence luvel if
poasible. Even if erring on the safe side, tilterini or i-tkiapreting
distorts t .

Situational Awareness LU1lications: SA is an extremely dynamicunK ; :eis -of complex relationships.

- Share wrkload within coc]kpit/s ta don. Sxmetimes crew memrs queried
e&:h other beause they were just too busy to pay attention to the interp±oxe.
The infrmnation was available, but not perceived au-4/or understood. The good
crews managed to minimize these extraneous transmissions by sharing the
workload between the twgo individuals at each position. Vigilance studies have
shown that hunan beings are not proficient monitors. Including crew meabers
in the task rnot only keeps theam "in the loop", it also frees 1hands/ resources
to devote to other tasks. Although it seems advisable for all stations to
share the load, it's almost imperative that the P relinquish some
responsibilities to the C in order to accomplish the primary task:
-maiintaining aircraft control.

- rollaries
- Use all equipment/resources available (i.e., autopilot, etc.).
- Do your 3ab well first, but try to help others do their job IF -pur

¶uzicload permits.
Situational Awarenes ications: There are limits to hunan information
processing capabilities. Predict periods of high workload, plan
aoordingly., and anticirate consequences of actions.

Conclusion

effectiveness, but also provide an indication of SA components in general.
They focus on the infbatior. processing aspect of aircrew perfoadrxe uhile
C1M courses develop group skills to insure the efficient use of this
knwleagie. As this research demontrates, study of the B-52 aircrew and its
unique mission can contribute to the understanding and mrpovement of both
aaqponents of aircrew perfonmance.
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-i specrsoWorkoFd For Milin• and

Civilian Dcsonkr

,•,Mo F- E.ntin
ALPHATEM Inc.

Abstract

Weights ascribed to th.ee wrkload dim sions of a task thought up in
abstraction by civi decision as part of the scale building phase of the
Subietive Worload Asessm¢n Technique (SWAT) were not congruent with
weights tiey assigned to the dimensions when pcrfobmýng a decisiomaking task.
This mozangruency was not found for milivy-expedenced subjects. The findings
may indicate a flaw in the scale building procedm? of the SWAT.

Recetly stress has become an important topic for pactitioners and researche.
Various imfortunazz events around the globe have pointedly indicated that svess can have a
marked impact on human performance, and ofn this effect is erously delerious. In
many instances the pdmary stasom were ilenufied as workload mlated. That is.
individuals wrMe in M SIIans where there were too mary tasks to compilet, there was
insufficient time available to complew the required tsks, or the mcntal effort needed to
perform the ruired tasks was very high. These events have, in turn, evoked a renewed
interest among researchers in finding a way w characize and assess workload.

Unformnately, no universally accepted definition, characterization, or assssment
of workload cexsz (Lysaght et al., 1989). The researchers note that workload definitions
am often discussed in the following three bto categors: amount of work and number of
things to do, time and the paricular aspect of time one is concerned with, and the subjective
psychological experiences of the human opero Of these, we are partimcularly interested
in the subjective psycoogal chmrizaiu in our examination of stress and workload.
That is, we wish to focus on the individua's subjective internal expedrince when
perfcmdng a paticular sk. A sm-tement by Jobhans et aL (1979) sums up our position
well "If the person feels loaded and effortful, he is loaded and effortful whateve the
behavioral and performance measures show" (p.105). We too believe workload must be
assessed subjectively. To this end we have employed the woddoad assesnent method
devised by Reid et a. (1981) called the Subjective Workload Assessment Technique
(SWAT).

The SWAT specificwy chamcti worklad according to dh dimensions: time
constraints, task complexity, and psychological stress. Th assessment process involves
two distinct phases Phase one is carried out prior to dam collection. Each participant
pelforms a card sort as a precuro to development of a woddoad scale. Each card contains
a different cm*inaion of the three workload dimensions: t= menral effort, and
psychological strms. In turn, each workload dimension is described in terms of three
levels: low, moderate. and high. Thus, articipants sort a set of 27 cards (3 levels ofhri
x 3 levls of mer al effm x 3 levelz of psychological stress) so that the cards art rank-
ordered acoording to the level of workload described. The rank-ordering is then subjected
to conjont ea UMn analysis to determine the r•.la•ve weights of each dimension and to

"eshii =tule mfwyot: to each individual.

The insui to the participants specifically indicat that they should think of a
geaer task while doing the card sort and weight the workload d-scriptors on a card as to

264



the amount of workload each imposes for such a task. (Obviously, there is no way of
knowing what kind of task each person has conjured up in his mind).

The- second phase occurs during dam collection. At the end of a job, tial, or
pmental condition, pawiipants n= the workload they just expienced according to

the three dimensions of time. mental effort, and psychological rss.& Ratings are done on
a thre-point scale (low, moderate, and high) for each dimemsion. (Note, in this case
subjects are rating their workload experience for a specific concrete task.) Using softwar
provided by Reid et al. (1981), each SWAT scare .-. ch consists of one number from
each of the dimensions (e.g., 1, 2, 2), is converted to a percent workload score on the
participant's unique scale. Zero percent represnts very low workload, while 100 percent
represents very high workload.

OveralL tie scale has shown good reiablity and several indications as to the
SWATs validity have appeared in the literatmr (Lysaght et aL, 1989). In our work we
have used SWAT alwost exclusively to assess subjects' workload experience performing
densionmaking and discrimination tasks. In some instances vie have omirued the card sort
and scale building phase and devised a rtaing scale based simply on the thre dimcnsionm.
(see MacMillan et al.. 1987 and Enrin et aL, 1988). This procedure yielded very acceptable
results and started us wandang about the efcacy and importance of the card sort and
conjoint mrmnsur.!!n scale building aspecs of the SWAT. We detect an apparent
weakness in the SWAT and this weakness is highlighted in the parenthetical expression in
the above SWAT desciptionm Subjects are ask to parform the card sort thinking about
some generic task and workload in an abstraction. Who knows what kind of genctic task
subjects conjure up or what repertoire of tasks are immediately available to them? In such
an abstraction subjec=s could look at two card descriptions (e.g., card one: high time load,
mode= mental effort, moderate stress load and card tmo: modetate time load, moderate
-mntal effort, high stress load) and for the picular task they have in mind be very
senstve to strwss but relatively insenstiv to time and thus rank card one much lower in
workload than card two. Had they thought of some other ask, the rankings could have
been reversed. The task they encounter during an exp=me or work period may be
differeat still and engender yet another set of rankings.

Clearly, phase one of SWAT attempts to derive the subjeds generic feelings about
the three wokload dinension to establsh a workload scale that uniquely describes the
subject's perceptions. It appears, however, that the SWAT methodology may be flawed.
To the ts this we derived a wodkload scale for each of our subjects employing the
methodology spelled out in phase oat of SWAT. We then compared the weghiing of the
wc koad dimensions derived in this manner to th-- weight derived from a regression
analysis of the subjects' workload rating for a specific military-ornented ecisionmaking
task. We expected to find substantial differences in the two sets of weights, because we
expected few s.ibjec= to have experience with such a task. We then looked at the same
ccrpansms f•r a sample of military subjects who have some experience wth the specific
decisiowaking task. We expected a much higher congruence between the phase one
SWAT weights and those derived from die regression analysis. Fmally, we compared the
workoad ratings of the two smples on the dedisimaking task across a number of

n conditins. We expected the training and mepmrience of the military subjects
to lead them to perceive workload differently than the civilian decisionnakers.
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Medtod

Over-iew of the Expe=rmental Decisionmalidng Paradii_

The expein•.en.a. research pamrdign is a modification of the team optirr; stopping
with commur0ca0on altenlatives paradigm (developed by ALPHATECH1) and is an
abstraction of an antisubmarine warfare (ASW) detection problem. The subject, assuming
the role of an ASW commander. was required to decide if a detection was a hostile or
friendly submarine. The decision was based on the pump noise signature of the detected
submarine. Decisionmakers knew that the friendly submarine's pump noise signature was
always 370 Hz. The hostile submarine had a pump noise signature of 330 Hz and on other
occasions a signamre of 360 Hz. Decisionmakers also knew that the detecon sensors had
an inherent error distribution *th a standard deviation of 20 H-- To aid in the
dr naion decisionmakers could probe (task their sensors for another mneasxr nt) or
ask the opinion of a knowledgeable consultant Information requests always in.-uxred a
cost. Stress was induced by imposing a specific deadline (time pressure) and requiring the
decisionmakers to attend to an intrusive secondary task. The four within subjects factors:
stress (low, high). discriminabiliry (easy, hard), information cost (cost of probe less than,
equal to, or greater than consultam), and consultant experise (equal to, greater than
dec-sionmaker) were nested within two different samples: military and civilian.

Th' civilian sample consise of nine voluntee from an engineering firm or a
college while the military sample consisted of seven officers drawn from the ranks of
"instructor or student at the Naval War College in Newport, %node Island.

At the conclusion of each treaummt trial subjects completed a SWAT form. Thus a
rating for each of the three workload dimensions (time load, mental effort, and stress) was
produced for each treatment condition. In addition to the percent workload SWAT score
computed for each subject based on his unique scale, a score was a.so computed for each
of the worklead dimensions based on the raw rating subjects gave at the conclusion of each
treatment trial- It was these latter scores that were subjected to the regression analysis.

Results

The weights for the three workload dimensions derived from the card sort and
conjoint measurement analysis of phase one of the SWAT were compared for the two
samples As expected, civilians and military subjects did not weight the workload
dimensions the same way. Seventy-five percernt of the civilians saw stress as the most
important determinant of workload while only 29 percent of the military sample saw stress
as most importan Time load was the modal choice of the military sample with 43 percent
seeing this dimension as the principle determinant of workload. We surmise that the
training and experience of the military subjects has taught them how to cope with stress,
thus, they see stress as a less important determinant of workload than the civilians do.
Timing, however, is continually emphasized as a crucial fa=to in •,i-atary ope-ations and

., it y .,, th..he ir n _•ni1__r. of ri.-xr• load,

To determine how the two samples weighted the three workload dimensions in
Mrsponse to the ASW discrimination task, a score was derived for each dimensiorn based on
the raw ratings collected at the conclusion of each treatment trial. The three dimnenlon
scores served as the dependnt variables in a srepwise multiple regression anaiysi.ý to

2b6



"~Predict the overall work~load scac (also computed from. the raw ratings). For civilians

--. - :-• :,• . .•. - cf - c o• •

.en',, •cfc-" was the fir va!able entered into the re.resson equa•ion to predic ove"i
wpekload s=ot and it accounted for 70 peren of Lhe total varian~ce. IThe next variable
entcred was zirw load which ac~counted for an additional 18 percen of the vaniazie.
,-s ycuhOi r s only accounir f-r 12 percent of total vaniamne As we exiitd. tihe
weights aibutrd ••otb, workload dimesions of a task conjured in absa•tion by the
civila deiinxak=r did not match the weights assigned when confronted witb a

S.concre-. dccisiomakg task In the abstract, the divilian sample denoted psychologcal
* :s" as the most important determinant of warkload, but when working on the concrete

ASW don task it was mental effort that proved to be the pnmary predictr of
wa*1otd. "iLt outcome of the reression analysis for the military sample matched what
they had stared in the abstract. Thau is, time load was the firs variable loaded into the.
=cg;V==ico equation and it accounted for 68 pmrcent of the variance. This was folkowed by
effort, which conmbuted another 22 percent to the predicted variance. The military sample
still diffezed from the civilians on what was the most important determinant of workload,
and appeared to be better calibrated on the weights of the workload dimensions than the
civilians. We attribute this calibration to their military training and expeeriece.

-Within-subjects multivaiate analyses of variance were computed to examine the
effec of the independmt viables nested within high and low stress conditions. As
exected both samples reported higher workoad in the high than low stress

* This is a kind of manipulabon check that the sv=ss induction of time pressure and the
n-cessity to perform an intrusive secondary task did in fact produce higher workload.
Moreover, the reslts also showed that the civin reported significantly higher workload
ranugs than the military personnel in both low and high stress condi< ions. As predicted,
military d:ecisionmakers can cope with streas better than the civiliam.

Figure 1 shows that civilias report higher workloads in the difficult than easy
di imi a-on conditions for both high (p•<O8) and low (.U003) stress situations, while
no such differences emxist for the military sample. Apparently the training and experience
enjoyed by the milirari personnel tends to level out the diffemznce between the easy and
difficult driminati conditions an. thus they do not perccive the workload to be greater
in the diicult mia n condition.

L -

Figure 1: Workload as aFunction of Discrimiinability for Low
and High Stress Conditions

Discussion

Our results indicae a the sczle builduxg procedures of SWAT may be iwawed.
The weights ascribed to the thiee workload dimensions of a task conjured up in abstuaction
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by4t& dcyili decisiotrake were not congruent with the weights they assigned to the
dimeni•oos when rfxming the ASW deciionmaking task. The difficulty arises when
s Ob~ts a=~ aked to perform thz card ui-4 but =r noc given ant appropriate "'taget MWsk to
use. Thus.they perform tht card rmz•ng f: some abstract task they thirk-up. Iis very
UikLy tha is Wbsvac task has little in common hatultas tey wilperfonn leadn
suibjects to cbaractimu woarkload in the card s=r and in the performanc task quite
differwidy.

The results also showed that if subje=ts' training and experience lead them to hink
of tasks similia to thet ne to be paformed, as was d= case •ith the military sample, a
mach higher agement wi exist between the weights derived from the card sort and those
applied v. th performae task. This explains why past u= of the SWAT, as mported in
the limnaruire, has met with good success. The subjects employed in most of the studies
(see Lysaght et at., 1989) wer highly a'ained (e.g., test pilots, military persormiel) working
with tasks well known to them (e.g., cockpit design. simulated air-to-air combat).

V W think the scale building procedure of the SWAT is an interesting concept. Our
quarmr. is w•zh one aspect of the procedure. We recommend that subjects be given the
d.sc•piz-on of a "taret task" that is _smilr to the task they will be perforaing to refer to
while pl-faomning the card sort. The workload scales derived Lor the subjects will now be
apropdaz for the actual task perfonned.

We have one furthe cautionary note. h'ae fndings showed dta the way civiliha
and military decisionmakers perceived task workload was different. If researchers wish to
study the workload proclivities of military dedisionmakers, these results argue thadim miltry-
exp"•ienced personnel should serve as subje,.
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Abstract

Even with extansive research and developwxt of a myriad of
assesmit tednq¶.us, there are still a mmber of unsettled and
-rwanared iss re•atdin the c t and maaswur=•nt of
-wrkloa& Ihis paper daisscs the relatiohip betwen
perfozmari•e and workload ard exaianes various dynamic, validity,
anm dia issues of workload.

7he Cperator Workload (OWL) Prcgram is a just-ccupleted, basic aid apu1ied
res.._ orzo b,,.t t-ot...,ytA-q,.,.tit.te (ARI). The OL
P--g:a was direted to establish guidane for the assessmnt of cperatur
-orkload a-sociated with the cperatio of Army systems. Muoughout the
-_krt of the program, various general workload issues have surfaced. We are
rm* the fixst to recograze som of these issues, but feel this is an approp-
riate va in ituz to organize and express cur thoughts and those of others.

he Performance Envelcope

SMm evaluatiru current or propoed systems, analysts may be asked to
-termine utber task demands exceed the capabIlity of the operators, or in
other vzds, uethar wrkload levels will surpass the "red line". Seven (1989)

Ad the need for s criterion to determire what costirates a "full
load", particularly if workload measures are to irdicate the "proportion
loaded". Some workload techniques are based on such an absolute estimation
approach. 7hese measures may define specific values, throug their respective
algorithms, as the points above which the operator is overloaded and
dcradaticn of perfornce will be exhibited.

Hver, heut (1989) points cutt that utaile inreases in ssysta cuplexity
and mission reqirements may result in unreasonably high dexi on the
operators, autmation in same systems may actually roduce workload. In fact,
d zt in performance may be evidenced as a result of bored=m and
cqla••ncy. Therefore, it is irportant not only to determine the level of
workload -vAich is excessively high, but also to define the range of optiral or
eiessively low levels of workload.

It is proposed that human perfozmance is rit best captuaized as the
memrcry wich rises and falls with task demards and measured by a workload
t, but rather that human perfrma=nc be oa-siderea in terms of a
ul"tidmensicnal performanoe envelope (based on L4saght et al., 1989). In the

Z& authrs wish to ac•'a .:,ie Allen L. Zakiad and his staff at Analytics for
their cortributicns to the UVL Program and this paper. The viiv, opinions,
and findings contained in this paper are thcse of the authors ari slhcld not be
ccwtzued as an official Dzpartrient of Axny position, policy or decision.
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cu±ormt of a arforzmanas envelope, the "red line" then boes an outer
)xq.r-ia"y beyord lwihic perfomnce is either nc t e or unattainable. This
incl-cl.s situations in which task demands exc the operator's capability to
perfocm effectively and situatin in wich task dands are so minimal that
.... rimaz• my be at risk due to boedom and inattention. Within the boxardy
are a continum of zoers. Zones rxmst the boundary represent those
situatiryxa for which perfarmarxm is zntarily acceptable but is in darrier of
becuim i racxtabJle should certain events o= (e.g., emergencies). The
core of the envelope contains the c.rkload comfort zone, where task demanxs are
sufficient to maintain alertezx yet do not exert undue pressure.

""h"e bax] urijes and zones are nat static, but are responsive to various
inen.a and external determir-Unts. Theme include factors of job requirements
and anstraints as well as the hman's capw-ities and xesources. Aspects of
thes terminants =tribute to the variability that is found in workloa-d
---- sumert. T determinats may difZer from operator to operator, from day
to day, and even fro mct to moment. Peraps more imxportanty, these
determinants may interact. Performarn can thus be described as a momentary
point in spae and tim within the performnce envelope. Mye pr=o ty of the
idividuail's positicn to the bczuzrdaies of the envelope is indicative of the

operator's relative capacity to resprd.

Performance and Workload

Various performance measuxes have been used to assess operator workload.
Seven (1989) prcPoses that realistic measures of workload are those unobtrusive
uasres uhich are specific to the oerinal syste. These real-time

naasures might ixclude neglected noncritical tasks (e.g., proorton of non-
task-relevant messages in air defense systems). 1Resulting systm peformance
has also Man used as an indication of workload (e.g., umzber of targets
s essfiully empged). Hzev•r, many performanae meamues reflect
characteristim of the envirxmeit or the system and provide little information
about the effort exerted to adcieve that performanoe.

&irt (1989) points out there is a differe between measuring perforan=e
__a_ the amunt of effort expeanded to perform the task. Operators may be able
to exert the extra effort and allocate the aditional resources required to
maintain system performance hi the face of increasing task demnads. However,
operators may apply some extra effort but still be unable to meet demanids,
reslting in sytem perforace degration. Acditionally, operators may elect
to maintain a consistent level of effort in the face of increasing task
d--durs, also resulting in dereases in system performanc. Finally, operators
may sinply attempt to achieve accqptable, rather than perfect levels of
performwc.

it is possible that relationships between performance and workload
mmasurek occur only at workload axrems (very high, as well as very lcow). It
may also be that workload scores are more highly oorrelated with performance
for tasks which are critical to system performance (e.g., acquisition and

bet workload and performnce may be found and, in fact, instances of high
uwrkload ware funid to result in better performanc (e.g., Yeh and Wickens,
1988). Howkver, to coriclude that there is no dkarge in workload or that a
particular workload measure is not valid if there is no amcqpianying change in
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performance, is an errais conclusion and runs cntraary to aoamn sense.

,T'jnmic Asets

t=am performance has ben described as a montzxy point in space and
tim and -s a function of many variables. However, human behavior and workload
are both, dynamic. Workload may be coraidered fro the standpoint of the effort
required for only t1 current task or tasks being ac cplishbi at a particlar

. a 1 in time. Momentary workload, in this corext, depends not only on the
task to be aoxxplished, but also the current resoces of the operator to
perform the task. It may be that task performanc is more dependent on the
aca--lated workload at various points in tim than on the momentary demands of
the task. For exanple, the probability of an error may be more related to
amelated workload than to mmtary workload. CQrrent remaining workload is
ccarised of the total expected efforts required to cxmplete all currently
assigned tasks.

It is likely that operators adopt strategies for responding to workload.
In some situations, operators may rescdule or shed tasks so that current
reaUining workload is spread out more evenly over a period of time. In sane
cases, the operator mst be able to make a rapid transition from a low
workload state to a high workload state. Along with this transition the
operator may adopt alternative strategies for the inareased workload (e.g,
c mitrating on high priority tasks). Response strategies are proably as
dynamic as the changes in workload. Hwever, if high workload contimies for an
exted period of time, the operator's resources may become deplete resulting
in inadequate performance. Even extended periods of low workload, aaxxmpanied
qporadically with sharp transitiors to high workload may diminish the ptysical
and zental resources of operators.

Teuporal variables my have significant influenoes on the workload
experienced a•d on the results obtained from the scales designed to measure it.
For exanple, operators uho are askea to rate their overall workload from the
beginning of a mission until the pxesent tim may be utilizing either an
averagin mthod or an additive interpretation of workload. Workload peaks may
have a significant effect on workload ratings (see Iaveochia, 1989, for a
discussion of this isse). Mn obtaining workload informatiom prospsptively
or tret ctively, the oprator or Sg can be seen as a source of knowledge
that may be elicited throh a strcured format (e.g., via a workload rating
scale). M=en operators give workload ratings while "on the job" they can be
seen as "workload meters" that sinply read out a load level (Vidalich, 1989).

Validity

Workload measures which vary in relationship to the manipullated levels of
task difficulty (e.g., orders of control for tradkdrg tasks) are said to have
Se -sted face v"lidity. It also has been argued thdt operator ratings are
the ot valid measure of workload, rcQardless of performance levels. "If thwe
person f loaded and effortful, he " loaded and effortful whatever the
l_•.Minrl-a_ Ari rnr nres show" UJchanssen et al.. 1979. p. 105). In
crzt--rat, WiL'mns (1989) states that "the ultinate design criterion should be
satJsfaa-,ýo performance rather than adequate subjective opinion" and that it
is the former that should be used for validation of workload measures (p. 271).
And so the debate corthues.
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As has been previously ilustrated, -,orkload is a funtion of many
variables, of 'thidi task difficulty is oily one. since different types of
-.... ve are likely to be related to different system or mission variables, it
is sugested that a battery of operator warkload measres will obtain the mostSuseftl data. Thi is ;atcualy important in a field test situationi utere it
is iqpierative to glean every available bit of information possible. Validity
in the field is often a "patdiwrr of bits of information, most meanirqful in
their totality. This appmoach enplcys the mto of conveging- ceratiOns, a
-- • ti • y for attacking a problem in several different ways to
insure the quality of the infex-e.

The validity of a workload assessnt study is also related to the realism
and fidelity of the test situation. Wrklcad meaga-es c•ktaiin in early field
tests, in w many aspects of realistic battlefield situatiQm are absent,
mo•t likely uImat4 e the workload that would ocu u r more realistic
cmditions. Therefore, any wcrkload issue(s) identified in these studies
woul3d be indicators of more severe problems in situations in which failure has
- severe aa umqx es. The general trend is toard utilizing more
-technld ogies to deliver inareasingly realistic envirarments.
With the icreasig I of te lies, it is iuportant to screen the
-_rimAl variables to find out riich are respcrsible for su-tantial

portiors of the response variance and hold less readily manipulated variables
ocastant (& e, .1980).

*iagnosticity

The essenc of the diagrwtic process is to identify' the specific
mantm or process involved during the er£ -c- of a particular task.
Therefore, the diagnostic capablit•s of any of the workload tecinques _st
rely on a thoroug task analysis. The result of the analysis is an operator
activity profile as a function of mission tim and segment, essentially a time-
based aralysis of perf.niax rCorm. Without such detail, a workload
analysis can only identify general prole areas leaving the determination of
the cause(s) of the workload to guesswork.

It is inportant to note that the diagno•ticity of workload tacniques lies
in their ability to pinpoint the sgur!= of workload, utdc is not to be
oimfused with the identification of the MuM of workload. For example, the
CL Program fdand that for the ICS-F-H air defense system identifying rotary-
wing aircraft was rated higher in imicoac than for fixed-wing aircraft. lhe
samzrce of workload is a mission variable - the fact that it is a rotary-winM
is not the cause. he cause of the higher workload may be that the display
does not clearly depict rutary-wing craft, that the unpredictable nature of
typical rotary-wing flight paths (e.g., pqp-up) makes initial sighting of the
target difficult, or other facto . Identification of the scurce of workload
is an important step towards disav'erirq the caise of a potential or
dmmtrated performarc prcble. However, it is the determination of the
cause uhich provides the necessary information for steps to be taken to reduce
workload (e.g., through chanes in hman engbuyaring design, training).

Sumary

Hart (1989) points cut that much confusicn has surrounded the term,
workload, because it haI been used as a label for the sti• lus or cause (i.e.,
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~*~)-tav tsk ~2dens), the reSpOSO or the )Cmqý (i. e. , effects of
:-4xtreuws-mthe operators) and as an intarvening variable to explain the

~abetween task dewai and I F wnmm. Sh believes that these
~iai~ *n~tuaiatusof warkoad bmi o~fibuzted ocidolie~ fusion
aidt s~itIyiyix,~istntresutate to the st3$y of waddead.

IVven in this dwrt treatise addrwaking woticload imms, the =mwrered
qtiawc~ictngresults, and cpoising viawpoifts illustrate this

v.xb1ui of workcload definition~. M~e that qjestion the validity of
stijeitiver ratings for assessing workload are defining workload in terms of

-the task danuis. Oisvixbes of operator ratings are expcarxid by those wh&o
.qiate timkload with effort expeide&L if workload is viewed as the "cus"

*tiwi prfn r bal 6 is the tmeffect" and a mraotonic ratxshbetwu the two
vwriablea is expectad. siapir of conistaitly high motivation¶ states of
bmin cpaators vy dataur resaarchers away fromu studying alternAtive workload

* traeges. 7h1e researchl and aclrusions drawzi abouxt worklmad are clearly
influexe by the researcher's crpalzaticra of the term.
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Abstract

Twelve Bradley qualified crews were tested in SIMHET-T
Bradley Fihting Vehicle (BFV) simulators under varying levels of
speech intelligibility. Their navigation performance over 20
short (1.5 to 2 kilometer) course exercises was measured. The
number of exercises successfully completed and the number of check
points reached within each exercise decreased as s-eech clarity
wa degraded.

Comwnication is a factor whose importance is acknowledged in all
envirmients requiring information transfer. McCormick (1976) has described
the type of message which is best conveyed using auditory communication:

The message is simple, short, will not be referred to lat.r, deals
with events in time, and calls for immediate action (p. 43,.

All these characteristics hold for the comtication of information
during a military operation, which is run off in real time and requires
auditory communication if it is to be executed properly. In many large
vehicles (including most military track vehicles), auditory comunication
amons the various members of the crew is critical just to allow navigation to
reach a military objective.

An ex"periment was conducted using the SIMNEr-T facility to test the
effects of degraded auditory communication on navigation tasks.

Method

Exercise scenarios were developed to test Bradley Fighting Vehicle (BFV)
crews on both navigation and gunnery exercises. The navigation task consisted
of a point-to-point route finding exercise. The Bradley Commander (BC) called
each designated check point along the route in tc the base station.

Thirty-six Bradley qualified soldiers were tested as 12 three-man crews.
Each crew was composed of a driver, a gunner, and a commander. Crews usually
had not worked together as BPV crews before this experiment. Each man's MOS
qualified his for his respective crew position. All crew members were tested
an4d ound to have an ki nearing proilie.

A repeated measures experimental design was used. Each crew was tested
at five levels of intelligibility. A chopping circuit was used to set these
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- L :;•-4a( roxiuating 1002). At each level of intelligibility, each crew completed

.fOUr z�i�S-it Each crew wa" tested using the MRT to determine their actual
-infttalibility level at the designated chop circuit setting.

Performance " ,sured using a combination of time and operational
error maaures: Success o- failure of the mission (operationally: "Did the
crev reach.the release point within 10 minutes?"); number of check points
"reached; time to reach checkpoints; and SWAT workload ratings.

-ach crew participated in one day of training and two days of testing.
Each crew trained on three tasks: Modified Rhymes Test (MET) calibration,
SubJective Workload Assessment Technique (SWAT) prototype, and Simulation
-Network (SIDtEr) exercises. Working as a crew, they read the MRT until they
achieved 962 (or better) intelligibility on three consecutive 50 word tests.
They compieted the SWAT prototyping card sort. They trained for two to three
hours on the SIMT, first doing point-to-point navigation on a road course
set by the Baý.leMaster. Then they completed two sample exercises of the type
that were to be used in the experiment. Each crew completed as many
repetitions of these exercises as possible in the time available.

Pairis of crews were tested together. Each crew coapleted four exercises
at each of the five levels of intelligibility. The first level tested was
always a moderate one. The remaining four levels were counterbalanced for
order. Each intelligibility level required approximately a one-and-a-half
(1-1/2) hour session to complete. In this time, each crew completed an
initial MET to obtain a pre-test m&sure of actual intelligibility. Each crew
then completed the four exercises. At the end of the session, they completed
a post-test MET.

In this experiment, eight separate corurses were set. By starting at
each end of the course, 16 courses were created. Each exercise began at a
Start Point, ran through three specified checkpoints, and ended at a Release
Point. For an exercise, the two crews began at opposite ends of a single
course. The total length of the course was 1.5 to 2.0 kilometers. Crews were
allowed five minutes to reach the first checkpoint and 10 minutes to reach the
release point.

Results

Although attempts were made to insure that each crew completed exercises
at each level of intelligibility, for some crews intelligibility could not be
dropped to the lowest levels due to difficulty with the communication system.
Therefore, more exercises were run at the higher levels of intelligibility.
To determine the actual level of intelligibility for a session, the crew's
pre-test and post-test MR- scores were averaged. This average intelligibility
was used to classify an exercise session into the following five ranges: (0 to
92; 10 to 34%; 35 to 64%; 65 to 89%; "nd 90 to 100%). The means of these five
ranges were 1.9%, 27.82, 51.12, 72.72, and 96.02. Respectively, 36, 36, 68,
48, and 52 exercises were run at these five levels of actual intelligibility.

Navigational accuracy and course completion time as well as SWAT ratings
are presented in this paper.
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.The total distance to be traveled wa less than two kilometers. On 87
of the 240 exercises '36%), the crews reached the Release Point. For slightly
*Are (96 or 40%) of the exercises, the experimenters stopped the crdw because
10 minuates had passed. For 41 (17%) of the exercises, the crew endied the
session. Usually this occurred in the lowest intelligibility condition,
bc~ause the commander was not able to communicate with his driver.

Intelligibility level influenced the umkber of exercises in which a crtw
* reached the release point. This effect was rou-hly linear, raising froM

approximately 10% success rate at the lowest intelligibility level to 60% at
the highest. See Table 1, Percent RP, for mc:ýe exact values.

On exercises which ended successfully (ia.c the crew reached the
release point), the mean time did not differ systematically with the
intelligibility level (see Table 1, Mean Latcncy). This latency value is
incoluded for completeness. It is difficult to interpret because latencies
were available only for exercises on which the RP was reached. MIore crews
were able to complete more exercises as intelligibility improved. Not all
crews exh.*bited the same level of skill. More expert crews were somietifte able
to reach the RP even under poor comimnicat ion conditions-, the~re-faore, the
lateacies of less expert crews were not included iz the me~an latencies at low
intelligibi~lity, but were included at higher levels of intelligibility.

Table 1. Percentage of exercises which ended successfully at the Release
Point (Percent PI) are listed as a function of intelligibility level (Intel%).
The mean lattencies for thesfe successful trials are also listed.

Intel% Percent RP Mean Latency (nec-)

1.9 11 487
27.8 25 416
51.1 35 483
72.7 42 486
96.0 61 408

In each exercise, the crews traveled a fixed route, stopping at three
checkpoints prior to reaching the release point (RP'). The number of exercises
for which crews actually reached each checkpoint increased with intelligi-
bility level. The percent exercises for which each checkpoint was reached are
shown in Table 2. However, the amount of time required to reach a checkpoint
did riot differ systematically with intelligibility. (Note that the time to
arrive is only for those exercises on w-hich the checkpoint was reached. That
is, success on reaching the check point serves as a gate for measuring the
time variable.)

Snbiective Workload Assessment

Crews rated their mental workload using the SWAT scale. This measure
consists of three subsca~les to measure mental effort. time pressure, and
stress. Each subscale allov~s low (1), medium (2), and high (3) ratings.
Therefore, the minimum aom~ed SWAT rating~ is 3.0 and the maximum is 9.0.
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-Tagg 2.. Ee!= of exercises on which each checkpoint was reached. Data are

tabl*4 as a function of Intelligibility level,

Intelligibility Level M~

Check 1.9 27.8 51.1 72.7 96.0
Point
1 17 56 66 83 75
2 11 33 54 58 75
3 11 25 44 56 71
RP' 11 25 35 42 61

In an earlier study of tank crews, SWAT ratings have proven to be a
leading indicator of task difficulty when intelligibility levels were varied
(Whitaker, Peters, & Garinther, 1989). In the current study, crews were asked
to provide SWAT ratings after each exer-cise and after each HRT list.

SWAT ratings can be analyzed in two ways. By using a conjoint
measurement technique developed by Nygren (1982), the ratings can be
transformed to interval data. These interval data may be reported as a
general scale for the entire sample, or may be subdivided to be specific to
each of the SWAT subscales. AltLernatively, SWAT scores can be reported as
untransformed ratings for each subscale or f or the sum of the subscale scores.
Whitaker, Oatman, and Shank (198.6) and Biers (1987) have reported high
correlations between the transiforxe4 data and the rating sum data.

After both the Pre-sessi.on (Pre-ttst) HRTs and th~e Post-session (Post-
test) MRTs, SWAT ratings were obtained froia each crew member. Crew members
were asked to rate how difficult it was to do the listening part of thi Mn.
These ratings were tabulated for each SWAT subscale (time. effort, and
stress). These ratings were summed to obtain a Sum SWAT rating, which are
listed in Table 3 as average crew ratings at each intelligibility level.
These ratings indicate thzut the crews reported a decrease in difficulty as the
intelligibility improved from 1.9% to 9Z

IAfter each exercise in the session, each ci-eW member provided a SWAT
rating of the difficulty of the exercise. Task workload (Sum SWAT ratings)
decreased as intelligibility improved. The crew's Sum SWAT ratings are also
listed in Table 3.

Table 3: Average crew Sum SWAT ratings by Intelligibility level.

MR MRT
Pre'-Test Post-Test Exercise

Inte~l% SWAT Sum SWAT Sum SWAT Sum

1.9 7.1 7.5 6.8
27.8 5.9 5.8 5.9
51.1 4.8 4.5 4.3
72.7 4.4 4.4 4.1
96.0 3.1 3.0 3.9
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.-. Discussion

The following coaclusiofs are based oa the descriptive data from this
sample. There have been no statistical tests conducted on these data to allow
inferences to the population of BFV crews.

These results are consistent with the hypothesis that military
effectiveness is adversely affected by degraded coimunication. Crewz were
less likely to complete the nission successfully when speech inteiligibility
is degraded. They were less likely to complete each phase line of th:e
mission. Based upon the results of this study, SWAT was shown to be a
sensitive measure of subjective workload for these military exercises.

The mean latencies were calculated across all crews. These did not
differ as a function of intelligibility; however, the interpretation of this
latency measure is difficult because it was obtained from different crews at
different intelligibility levels. For example, only one crew was able to

?• complete exercises at the 1.9% intelligibility level. However, 11 crews
completed some exercises at the 96% intelliSibility level. Crew by crew
examination of the latencies does show large individual differences; however,
analysis of the crew by crew latency data would act seem to provide very
" meaningful interpretation because of the missing data (i.e., intelligibility
levels at which a crew did not ever reach the release point successfully.)

Further research is planned to study the effects of intelligibility on
military performance. One area of interest is the use of comunication
difficulty as an index of training proficiency. For the current study, all
crew members were Bradley-qualified in their MOS, yet crews differed widely in
tUiteir performance under conditions of degraded communication. More skilled,

-w better trained, and more proficient crews may continue to perform well under
degraded coimunication conditions. An index of performance level in simulated
battle conditions under varying conditions of auditcry workload would provide
a valuable tool to assess training and skill levels.
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Z • Abstract

During the 1088-1989 Fulbright award cycle, a landmark
study of New Zealand military families waa conducted by this
writer while serving as a Senior Scholar under a 6-month
NZ-US Educational Foundation grant. The purpose of the study
was to explore major issues/probleus of NZ military families
and make recommendations to the NZ Ministry of Defence, based
on the findings. The focus of this paper is the differences
which exist between NZ military family value orientations and
families within the American military system.

Although much has been written on military families in the
United States (Hunter, 1982), almost no research has been
undertaken in New Zealand (NZ). This report will address some of
the findings concerning basic NZ military family value
orientations, and compare them to what has previously been found

* for American military families.

Method

The 1988 New Zealand Military Family Study (Hunter, 1989) w&s
the first major study ever conducted of that particular
population. This writer was invited by the NZ Secretary of
Defence in 1986 to carry out such a study. It was jointly
sponsored by the NZ-US Educational Foundation (Fulbright Program)
and the NZ Ministry of Defenec, under the aegis of the NZ Defence
Psychology Unit. Military planners were primarily interested in
obtaining recommendations for changes or additions in policy and
programs which could perhaps alleviate family stresses and thus
make for higher quality of life for NZ military families. The
present report will not focus on those recommendations. Rather,
it focuses on only a small portion of the larger study,
specifically NZ military family value orientations. Participants
included spouses (legal and recognized de facto) of all personnel
serving in the NZ Armed Force* in 1988 (krmy, Navy, and Air
Force). The study was bipartite: (1) a mailed paper and pencil
survey, and (2) personal interviews with a small representative
sample of the total population of spouses. Participation was
voluntary,

'The authors extend speciel thanks to LCOL Janet Turner and
MAJ Alan McCone for their assistance with the project. The

-------. -,,~~ * h'~ .-f fhe 511thDru- n

do not necessarily reflect those of sponsoring organizations.
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A total of 2772 spouses returned the mailed questionnaire, a
51.2% return rate. Personal interviews were conducted at military
locations throughout New Zealand with 153 of the spouses who had
previously completed the mailed survey. All interviews were
taped. For the most part, selection of interviewees was random,
although an attempt was made to match, by group, the total
population of military families with respect to age, working
versus non-working spouses, and presence or absence of children.
Results from the mailed survey are discussed elsewhere (Hunter,
1989). This report focuses only on results from the 2-hour semi-
structured interviews. A small comparison group (N = 29) of
civilian NZ spouses was also selected. The two NZ subsamples of
families (153 military, 29 civilian) were well-matched with
respect to age range, presence or absence of children, employed
versus non-employed, and percent male spouses. As part of the
interview protocol, each interviewee was asked to complete a
standardized instrument which provides a profile of the relative
importance of ten family values or orientations, the Family
Environment Scale (Moos & Moos, 1986). The value orientations
measured by the Scale include: Cohesion, Expressiveness,
Conflict, Independence, Achievement Orientation, Inter-Cultural
Orientation, Active-Recreational Orientation, Moral-Religious
Emphasis, Organization, and Control.

Findings

Within the group of 153 spouses who were interviewed, 27.5%
were spouses of Officer personnel and 72.5% were of Other Ranks
(comparable to U.S. enlisted and non-commissioned officers). Most
were wives (95.1%); 4.9% were husbands of military women. Their
ages ranged from 21 to 58 years of age, with a mean of 31.1 years
(S.D. = 6.2). Slightly over twelve percent (12.1%) were dual
military couples (compared to 9.3% in the survey sample). Out of
that twelve percent, 5.0% were Army, 4.3% Air Force, 2.1% Navy,
and .7% Territorials (Reserves). As to service affiliation, 45.8%
of those spouses interviewed were Army spouses, 38.0% Air Force,
and 15.5% Navy spouses. Over sixty percent (62.0%) were employed
outside the home, and over eighty percent (82.9%) had children.
Both the survey sample and the interview sample were fai-ly
representative of the total population of married service
personnel in the NZ Forces, except for two minor differences. A
larger percent of the interview sample had children, compared
with the survey sample. Also, dual military couples were
intentionally over-sampled in the interviewing in order to obtain
as much information as possible about that important subsample of
military families.

Findings from the Interviews

Only small portions of the data from the interviews are
pre-sented inp thig naner. Additional findings will be presented at
a later time. At some point during each interview, interviewees
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-w_.....ere aae- wtthe -beat' thing ancut military life was, and
- what was the "worst"? As for the "best", they listed (1)

finranoial security, (2) social life, (3) the unique lifestyle
with opportunities for travel, (4) affordable housing, and (5)
the fact that their military spouses enjoyed it. In response to
the question concerning the "worst" aspect of the military

* lifestyle, they mentioned (I) family separations, (2) mobility,
*r• (3) lack of information, (4) poor housing, and (5) lack of

privaey. They were also questioned as to what changes or
additions they would like to see made to make military family
life more satisfying or less streesful. Among the most frequently
listed changes/additions, in descending order of frequency of
mention were: (I) more information available to family members,
(2) spousal input regarding future postings of the military
member, (3) more fanily-related activities, (4) better
communications between the military spouse and the family during
separations due to military duties, (5) better communication
channels between the family and the military unit, (6) longer
postings, and (7) confirmed transportation benefits for family
members.

Scores on the Family Environment Scales

Between-group comparisons for FRS Subscale scores were made
between (1) NZ military spouses and NZ civilian spouses; (2) NZ
military and American military; and (3) FES Norms and both NZ
military and American military. The FES gives a profile of the
family's orientation or emphasis placed on various values by
family members. There is no overall score, but rather a profile
for the individual on the 10 Subseales.

NZ Military versus -NZ Civilian Families on the FES. Comparing NZ
military spouses with NZ civilian spouses, it was found that
there were a number of statistically significant between-group
differences on the FES Subscales. NZ military spouses scored
significantly higher on Achievement Orientation and Control, and
Son Cohesion and Independence, compared to NZ civilian
spouses. There were no statistically significant differences
between the groups for the other Subsoales. A number of
comparisons for family environment for NZ families i
(that is, military and civilian groups combined, N = 182) were
made to determine differences between: (1) employed NZ spouses
versus non-employed spouses; (2) younger versus old NZ spouses;
and (3) NZ vives versus NZ husbands. Employed spouses differed
from ncn-employed spouses on Cohesion and Independence, with the
employed group scoring significantly higher on both (p < .01).
Female spouses did not differ significantly from husbands on any
of the FES Subscales. There were some differences with respect to
age. The younger group (25 years and under) scored significantly
lower on FES Organization and Cohesion (p < .01). Thus it appears
that as spouses grow older, they tend to increase their
organizational skill, along with developing higher levels 0i
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:cohesion within the family.

.. NZ M tary veru . Families E os. The
reader may wonder how W2 military families' YES sooes conpare
with those of military families in the Ur.ited States. Since the
FES has been widely used in Amcrica, it is possible to give a
tentative answer to this que4tioný Contrasting scores on the FES
for the 153 NZ military faniiies in this study with a sample of
71 American military families (data from a study by Nice,
McoDonald, & McMillian, 1981), it was found that NZ military
family members scored higher on Cohesiou, Expressiveness.
Intellectual-'Zulturl Orientation, Active-Recreitional
Orietstation, and Organization, and lower on Conflict,
Independence, Achievement Orientation, Moral-Religious Emphasis,
and Control, with the greatest. differenceu between the two groups
on Control and Achievement Orientation (NZ lower on both). No
statistical tests of the significance of these differences were
possible since raw data for the American sample were not
available.

NZ and Aerican Mii!aZy FRS Sore4 versus Scale Worms. The
question also arises as to how both military groups (NZ and
Aaarican) stack up against FES Norms. When NZ military families'
FES Stibscale scores were comparad with those shown in the Scoring
Manual for the sample of 1125 families used to establish Norms
for the FES, NZ military families scored hjgher on Cohesion,
Expressiveness, Intellectual-Cultural Orientation, Active-
Recreational Orientation, and Organization, and lowgr on
Conflict, Independence, Achievement Orientation, Moral-Religious
tEsphasis, and Controil. Again# no statistical tests of
significance were possible. Comparing the previously mentioned
group of 71 American military families (Nice, McDonald, &
McMillian, 1981) with scale Norms from the Manual, Americans
scored hikher on Cohesion, Expressiveness, Independence,
Achievement Orientation, Active-Recreational Orientation, Moral-
Religious Emphasis, and Control, and lower than the norms on
Conflict and Independence. American military spouves had exactly
the 6ame mean score for Intellectual-Cultural Orientation an the
Norm. No tests of statistical significance were c~mputed.

Discussion

In the earlier study by Nice and associates, those
investigators concluded tha% Auerican mil 4 tary families tend to

show a "structure-oriented" profile; that is, they score higher
than the Norms on Cohesion and Organization, and lowe on
Coaflict. Both NZ military and U.S. military families scoredbihr than the Norms on Cohesion, Expresivene, Active-

Recreational Orientation and Organization, and both scored lower
on Conflict. Thus, results from the 1988 NZ Military family Study
corroborate those of Niue and coileaguee. Aiso. NS military
spouses showed higher scores tharn either American military
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fam.lixs -or standardized Norm on Cohesion, Expressiveness,
Ac-ive-:4creational O-ientation, and Organization, and lower than
-either American military families and Norms on Independence,
Achievement Orientation, Moral-Religious Ehiphaeis, and Control.
-Thus, the findingo of this study are fairly congruent with the
1982 study by HcGee and Silva of a group of Dunedin NZ families
who were compared with American Norms. These earlier
investigators (MoGee & Silva, as reported in Smith, 1988, p.216)
found more Cohesiveness and Expresriveness and less Conflict in
NZ families, aompcýed to American families. They concluded that
9_ Z family relationshipa were more open and supportive and less
angry and aggressive. American families, they stated, were more
eneou-vaing of &ndependence, more competitive and achievement-
"oriented. Also, they indicated their resvlts showed that NZ
familita "held ethical and religious beliefs just as strongly as
American families." Interestingly, in this comparisons made for
this studyý American military famiiiis scored h~ighe on Moral-
Religious Emphasis (MRE) than either NZ military or NZ civilian
families. American military families ulso scored higher than the
Norm for the MRE Subecale. Therefore from these comparisons, it
would seem that although NZ families repera!ly (military and
civilian combined) score comparable to the Norms on the MRE,
neither group holds as strong a moral/religious orientation as
American military families. Otherwise, the FES profiles for NZ
"military and U.S. military families are quite aimilar.
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Abstract

An ethnographic natural history of thirty-two drill
sergeants and their families throughout their two-year tour
has examined the interactive processes which exist among the
unit, the family and the drill sergeant. The degree of
*tress on the drill sergeant and the family is a function of
the stability of the family and the social cliaate in the
unit. Family relations affect the quality of drill
sergeants' performance either positively through support, or
negatively through distraction. The social climate of units
mediates the effects of the demands of drill sergeant duties
upon the family, and in turn, mediates the readiness of the
family to support the drill sergeant in his or her duties.

This research describes the interactive participation of drill
sergeants in their families and in their units. The Department of
Kilitary Psychiatry of the Walter Reed Army Institute of Research, under
the auspices of the DOPER, has been investigating ways in which aspects
of military life facilitate or impede military families' adjustments
(Rosen and Moghadam, 1988; Moghadam, 1989; rirkland and Katz, 1988).
Concurrently, research programs have been underway to identify
leadership behavior which enhances cohesion and improves mission
performance (cf. Karlowe, 1985; Marlovw, at. al., 1989; Kirkland, et.
al., 1987). In the course of research into adaptation by the families
of drill sergeants it became apparent that soldiers, their units, and
their families do not function in isolation from each other. This
report describes soldier-family-unit interactions that affect the
soldier's morale, the ability of the family to cope, and unit
performance.

1 The views of the author do not purport to reflect the position of the

Department of the Army or the Department of Defense.
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Drill sergeant duty is believed by many researchers to be highly
stressful (Vernon, 1986; Fullerton, 1984). Many drill sergeants expect
stresa before they begin their tour, have heard anecdotal evidence that
marriages frequently disintegrate as a result of drill sergeant duty,
and many believe they are stressed throughout much of their tour (Katz
and Kirk-land, 1989). Although Vernon documented sowe of the sources of
drill sergeant stress in the units and referred to the deleterious
effects of that stress on the family (1986), no research has
systematically investigated the effects of drill sergeant duty on
marriage and family life, nor the effects of marriage and family life
upon drill sergeant duty. Nor, importantly, has research systematically
exanined the positive effects of so-called stressful duty, such as drill
sergeant duty upon the family or the positive effects of the family upon
the soldier's stressful duty.

Investigation on the causes and implications of stressful military
duties and their interactions with the family has suffered from the
social organization of social research. Studies on stress of military
personnel have usually restricted analyses either to a) psychological
effects upon individual soldiers, b) leadership or morale factors
impinging upon units, or c) family factors which degrade performance.
Each of these contributions to understanding the effects of stress upon
performance and readiness has confined its understanding of stress to
the causal factors under investigation - psychological, small-group or
family Each contribution has its own body of literature that is
minimally shared. Whereas many studies may give lip service to the idea
that one factor may affect the other - such as the unit may impinge
upon the vulnerability of the individual soldier, only a few have
focused upon the interactive effects of family and duty (Kirkland and
Katz, 1989; Moghadam, 1989; Orthner and Pittman, 1989).

Method

Subjects

The data are based upon an ethnographic natural history of thirty-
two drill sergeants' families throughout their two-year tour on an US
Army Basic Training Post. The primary subjects of the study comprised
58 informants - 32 drill sergeants (including two drill sergeant
couples) and 26 (non-drill sergeant) spouses. Eight of the thirty-two
were female, two of whoa were single parents. Twenty-seven were drill
sergeants for Initial Entry Training; three were drill sergeants for
Advanced Individual Training. The demography of the group of drill
sergeants reflected the age, gender, ethnicity and length of service
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Procedure

The methodologies used in this study were participant-observation
and unstructured open-ended interviews. The methodology consisted,
first, of recruiting from Drill Sergeants School thirty drill sergeants
with families as reseasrch volunteers. Participant observation took
place in Drill Sergeant School, on the drill sergeants' training units,
in the drill sergeants' homes, and in daily life activities of the
spouses. The unstructured open-ended interviews took place with each of
the fifty-eight drill sergeants and spouses who were the focus of the
study, and with a small sample of drill sergeant instructors at the
Drill Sergeant School, the Comand Sergeant Maijor of the Drill Sergeant
School, the C<omamd Sergeant Kajor of the post, 13 WCOs and Officers,
Chaplains, and Officers in the Judge Advocate General's coesmand on the
post.

The research included a series of five to six-hour interviews with
the soldier and the spouse. Approximately four-fifths of these
interviews were individual interviews; one-fifth took place with
couples. The interviews were spaced throughout the drill sergeants'
two-year tours, with the greatest frequency at the beginning. The data
base consists of 955 hours with drill sergeants and spouses in twenty-
two training companies.

Results

Of the thirty drill sergeant families, twenty adapted to the
demands of drill sergeant duty. Seventeen of those twezty families were
strong before drill sergeant duty, and remained strong during the
tour. Three of those families were not strong before the drill sergeant
tours, but improved during the tour. Ten families did not adapt
successfully to the demands of drill cergeant duty. Seven of those ten
families were strong before drill sergeant duty, but became weaker or
deteriorated during the tour. Three of those families were not strong
before drill sergeant duty and became weaker or deteriorated during the
tour. In four of the families (three of whom were from the weakened
families) the drill sergeants either left the service or were seriously
planning to leave the service as a consequence of the tour of duty as a
drill sergeant; these four had an average of 12.6 years of service.

Criteria for determining the strength of marriages was based upoa
explicit assessments by the drill sergeants and spouses, and their
supportive statements about past and ongoing communication, trust,
-exual relations and arguments. Spouses in stroug marriages who had
satisfactory social support (whether friends, Church, mother or husband)
offered significant support for the drill sergeant in hisiber unit.
LLL!th the fr'ill xeerteants and their spouses were acutely aware of the
wayu in which drill sergeant duty impinged upon the marriage and the
family, but they differed in their responses to that impingement.
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Th-e-Units subjected the drill sergeants to different cultural
- -,*"viroa•a" and their experiences and perceptions of the environments

in their units affected their families. The soldiers' transmission of
Steit gttitudes about their units influenced the families' attitudes and
ptrcepcions about the units The families' attitudes and perceptions
about the units, as well as their internal dynamics and comaication,
in turn, affected the drill sergeants' concentration, dedication, and
performance on the job, and their attitudes toward trainees.

A general pattern emerged frco the ways drill sergeants and their
spouses perceived the soldiers' companies. Comments by drill sergeants

- .- and spouses in the families which adapted were more likely to dest.ribed
the soldiers' units as supportive. Comments about units by families
.hich deteriorated during the drill sergeants' tours were more likely to
doscribe Zhe soldiers' units as indifferent toward the soldiers and
their families. Often the drill sergeant*' and spouses' perceptions of
their units changed over time. These changes proved most often to be
associated with changes in the key leaders - commander, first sergeant
or senior drill sergeant.

The contribution of the unit to the interactive process depended to
the degree to which the leaders (commnder, executive officer, first
sergeant, and senior dril.l sergeant) integrated the three primary facets
of the life of the cowmg~y - the training recruits, support activities,
intra-cadre interactions, (roster duties and details, company
adzinistration, taskings by higher headquarters), and soldier-family
activities.

In veil integrated units the leaders recognized that all the facets
are essential to the efficiency of the company, and kept all of then in
mind when assigning priorities, communicating with the drill serteants,
and managin& time and other resources. In a typical well-integrated
company, the leaders encouraged the drill sergeants to call their
families when there were breaks in the schedule, reduced manning to a
miniumu for low-priority activities so that high priority training would
have maximm participation, and scheduled activities well in advance so
that drill sergeants and their families could predict when they could be
together and make plans. In poorly integrated units leaders insisted on
full manning for all activities, frequently called off-duty drill
sergeants back to the company for trivial reasons, and contiuually
changed schedules and requirements to thac families never knew when
their drill sergeants would be home.

Discussion

Drill sergeant duty is emotionally demanding and physically
A-.:. T i u- h -6 .. f 1ii i. lim~t". 'he desree of stress on the

drill sergeant and the fa;mily is a function of the stability of the
family and the social climate in the unit. An interactive process
exists between the unit, the drill sergeant and the family. The
extensive time and emotional demands of drill sergeant duty affect both
the amount of time with the family, and the quality of active, emotional
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participation with the family. Family relations affect the quality oL
"drill sergeants' performance either positively through support, o.
negatively t.rough distraction.

The social. climate of units mediates the effects of thz. demaads of
drill sergeant duties upon the family, and in turn, mediates the
readiness of the family to support the drill sergeant in his duties.
Further research will define specific characteristics of the families
and the supports for the spouses that enhance tht soldiers'
participation in the utit.
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. The Development and Uses of

; ~ The Organizational Climate Survey

Captain H~olly K. Burgess, ACSW
Air Force Military Personnel Center

Abstract

The Organizational Climate Survey (OCS) is a management tool
which can assist in identifying issues which may affect the
productivity, satisfaction, and motivation of personnel. The
survey assesses the perceptions of unit personnel on 23 key factor,ý
and provides a personnel perspective of how things are going in the
unit, i.e., it surfaces both positive aspects and areas which may
require aidditional maaeet emphasis. Although it was developed
Solely for ,ise by couadrthe OCS has great flexibility and its
use has been extended into other Air Force programs. M4ost recently
the OCS was modified for use as a measure for two Air Force
programs - the Palace Compete project and Total Quality Management.

The Organizational Climate Survey (OCS) was developed to fill a need
expressed by commanders for a method of acquiring information on how their
organizations were functioning. The development process involved hundreds of
people and all ranks. First, commanders were asked what information about
their organizations they thought was important for them to know. The lists of
items were consolidated and merged into 23 factors (Ta~ble 1). Then an initial

* bank of items that possibly relate to each factor was developed using several
resources and brainstormin~g sessions. Over 100 people at all management
levels independently sorted the item pool and grouped items under the factor
they thought the items measured. From these groupings an initial survey
instrument was developed and pretested at Air Force bases in San Antonio.
After performing a factor analysis, items that were found not to load highly
on a factor were discarded. Finally, the survey was administered to over
6,000 individuals (military and civilian) across the Air Force to establish
norms for each factor.

The OCS results provide the commander with a systematic assessment of the
* perceptions personnel have concerning their unit. The argument is sometimes

made that attitude/opinion questionnaires are not practical management tools
since the data they provide are people's perceptions and not necessarily
statements of tact or reality. While this ambiguous relationship between
perceptions an~d reality does at times exist, it does not negate the fact that
what an individual perceives i s "mreality" to that Individual, i.e., the
individual acts on his perceptions and organizational behavior is influenced
by those actions. Thus, tI.e perceptiorts expressed through the attitudes and
opinions in the OCS provide valuable insight into perceived organizational
reality. Wheiner these perceptiuns are confirmed by a reality check, they are
important and need to be addressed if the organization is to remain (or
become) healIthy.
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[-- Z •-' m " Fator~sea~ured 4y the Organizational, Climate Surve

.. Sections and 2
F.

Pay and benefits/economic security Commitment

Promotion opportunity Comunmication

Concern for individual Identification

Assignment locality Supervision

Confidence in management Recognition

Working conditions Independence

ContrIbution/participation Achievement

Group cohesion/worker relations Interest

Organizaticnal effectiveness Responsibility

Personal growth and development Utilization

Sections 3 and 4

Index of unit development Job satisfaction

Quality of work life

Method

The OCS can be administer.ed at any organizational unit from a squadron,
division, or directorate to an entire wing. The survey is used with both
military and civilian persunriel. LmenI g tIIUgI Uft II LtIc sili Of Vim M&iiant al.ai the
way t!he data is to be analyzed, the unit may choose to do a sample or a
census. Since most organizations using the OCS have a relatively small
population (less than 4,000) using a census for the subjects is usually
preferred.
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The OCS survey contains a demographics section, ,our standardized
--. :•; tions, and a section reserved for organization-specific items. Demographics
-tollettea art: rank/grade, race, sex, aeronautical rating, and supervisory
st..us. The user may collect further demographic data using the
organizaiio-specific section.
of /•Section 1 contains 93 statements (positive and negative) which assess 20
of the 23 key factors which relate to the quality of various aspects of unit
life. The respondent is asked to agree/dis Qre with each of the statements
Jusing a 7-point Likert scale, where "Strongly 9isagreem and *Strongly Agree*
are the end points and mNeither Agree nor i)sagreel is the midpoint.

In Section 2 the emphasis turns to the importance the respondent gives to
each of the 20 factors which were rated for quality in Section 1. A 7-point
scale is used with *Not At All Important" and "Extremely Important" as the end
points and "Moderately Important" as the midpoint.

Section 3 consists of two separate measures. The first provides a trend
indicator for the quality of the individual's work life. Using a 7-rung
ladder is a scale, respondents rate the quality of their work life between
-"Best" and "Worst" at three time periods: 1 year ago, the present, and 1 year
fro* now. The second measure in this section uses the same ladder scale aed
asks the member to rate his unit in relation to other units for the same three
time periods.

Section 4 uses the 4-question scale (the Hopp-ck scale) as an indicator
of job satisfaction. Since these four questions *4ave been used previously on
Air Force-wide samples, the results can be presented in comparison to Air
Force averages.

In the section reserved for unit-specific questions the user may submit
up to 10 additional questions for analysis. Most organizations use this
section to break out the squadrons, divisions, or duty sections of
respondents. They may also as:. questions relating to the mission of various
elownts of the organization, such as perceived customer satisfaction or
prescription filling turn around time.

The Personnel Survey Branch at the Air Force Military Personnel Center
provides a camera-ready copy of the survey to the user along with answer
sheets designed to be optically scanned. The using o.,ganization then
administes the survey, collects the answer sheets and returns them to the
Personnel Survey Branch for scanning and standardized report output.

Results

Survey results consist of approximately 250 pages of computer printout.
A Ii *y 6p~ 1% 4-e~ig the p4~; 1s r# w4r+t-'k far i Iitzat

interpretation and make data readily available to the user. The user is also
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provided the OCS User's Guide (Silva, Hamilton, & Germadnik, 1978) to
facilitate understanding and presenting the data. The results are divided
into eight reports. In every report except Report 2, the data are reported by
the following demographic breakouts: total, officers, enlisted, civilians,
supervision, race/ethnicity, and sex. Report 2 presents results in terms of
unit total, officer total, enlisted total, and civilian total. Any subgroup
with less than 5 respondents is not reported.

Report 1 identifies the average importance and quality for each of the
twe ;ty factors measured by Sections 1 and 2 of the survey. This report also
.cont•Ts a representation by factor of the percentage of responses falling
below -4, the midpoint of the scale. When at least 30% of the responses for a
given factor fall below 4, an asterisk appears next to the quality mean for
that factor.

Report 2 focuses on key issues using the individual items from section 1
of the survey. It lists the 10 items which have the highest averages (most
positive) and the 10 items which have the lowest averages (most negative).
These 20 specific items can provide the user with an additional perspective of
strong and weak points within the organization.

Report 3 summarizes the results of the job satisfaction scale. Scores
are broken down by demographic categories and the Air Force average for each
demographic group.

Reports 4 and 5 outline the results of Section 3 of the OCS survey.
Report 4 provides a rating on the quality of work life over the three time
periods. Report 5 indicates the relative position of the unit from the worst
possible to the best possible.

Report 6 provides detailed results for each of the 93 items from the
first portion of the survey. For each item and each demographic group the
percent answering each of the 7 responses are indicated. The items are
arranged by factor in alphabetical order so items that measure one factor can
be viewed together.

The last two reports only apply in some instances. Report 7 presents
wing norms for organizations that are wing or equivalent level. The norms are
presented as percentile units for each factor so an individual unit can
compare its personnel with the total wing. Report 8 is reserved for
user-originated questions. For each question, the results are presented by
demographic group and percentage of response to each alternative answer.

In addition to the average quality scores on each of the first 20 factors
presented in Section 1, the reports present Air Force norms for each factor.
These norms include separate comparative values for (1) all Air Force
personnel, (2) officers only, (3) enlisted personnel only, and (4) civilians
only,. Thus, a unit's average quality score on any given factoir can be
camp tred to the norm score for that factor. This is an additioa; ýl input to
the commander on the unit's relative strength or weakness in each area.

Discussion

comnanders at all organizational levels for over 11 years. Most indicate the
survey results are a very useful tool in assessing the health of their unit
and pinpointing areas of concern. It has been particularly useful to new
couanders who want to get a "feel" for their organization. Because each item
on the OCS only weighs on a single factor, it has a modular design. This
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- attribute leads a great deal of flexibility to the OCS as it can be customized
for use in other projects.

Recently, it has been used in tw Air Force projects. The first project
is the Palace Compete Program, a budget initiative within the civilian
personnel comnity being tested at 12 installations. Palace Compete gives
local supervisors of civilian personnel control over their civilian funds; the
supervisors then determine how to fill vacant positions. The project officers
identified five factors (confidence in management, group cohesion/worker
relations, organizational effectiveness, promotion opportunities, and
supervision) that measure the types of organizazional behavior Palace Compete
is proposed to influence and added 10 questions specific to the Palace Compete
concept. Thus, a standardized Air Force instrument was created which, when
used at each test base, will generate Air Force as well as individual base
data. When the test period expires in 2 years, the survey will be
readministered with required posttest modifications to tw; uestions.

Similarly, the Personnel Survey Branch has recently use.t the same method
to develop an instrument to measure organizational aspec-ts relating to Total
Quality management (TQ4). The factors used are comunication, Confidence in
management, contribution/participation, group cohesion/wor-,r relations,
organizational effectiveness, and supervision. This survey contains 43 items
and also allows the user to add up to 10 additional items. The instrument is
available to any unit that wants to survey Its personnel in conjunction with
implementing a TI; program. It has been tailored to address only TOM-type
factors, thereby saving unit personniel much time and effort in building a
survey from scratch. Moreover, it is based on a previously validated
instrument and provides standardized results while still giviry the unit
flexibility to ask questions.

The OCS has proven to be an outstanding management tool because it is
adaptable to any organizational level and provides a valid picture of the
organizational climate. Its best selling points are that it provides direct
feedback to the commander at any time, it is solely the commander's decision
on the use of the information, and it can be customized for special uses.
Users of the instrument enthusla.tically say the OCS is clearly a worthwhile
and useful survey tool in assessing organizational health. For further
information about the OCS, contact HQ AFMPC/DPKYOS, Randolph AFB, Texas,
78150.

References

Silva, W. T., Hamilton, C., & Germadnik, G. (1978). kganizational climate
s yurvey user's guide. Unpublished manuscript, Air Force Military Personnel
Center, Personnel Survey Branch, Randolph Air Force Base, Texas.

293



A Proposed Scientific Approach to Building

Trust in Our Air Force Leadership

Russell N. Cassel, Colonel, A.F. Retired
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Heart Disease Risk Factor Clinic,
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Chula Vista, California 92010

Abstract

The purpose of study is to provide a scientific
approach to the development of trust among Air Force
leaders. The critical incident technique is suggested
for obtaining objective empirical data pertinent to the
building of trust among Air Force leaders, and the
further use of Q-methodol~oy to determine the degree
of importance of data gathered. The data is proposed
for use in training Air Force personnel at varying
levels of organization, and assessing the degree of
knowledge possessed in relation to building of trust
by Air Force personnel.

Excellence in Air Force leadership must be grounded in the
effective building of trust in relation to both followers and
superiors. It is not something that will occur by chance, and
must be pursued with the same scientific rigor that is being used
in the development of our arsenal or weapons. It is, of course,
presumed that no such valid and empirically derived knowledge
presently exists, and that such a knowledge base is of first
order of importance to the building of trust. The present propos-
al involves a four stage process (Stephenson, 1953; and Cassel,
1973):

STAGE I -- the use of critical incident technique to ascer-
tain the precise dynamics involved in building of trust at the
vari.ous command levels,

STAGE II -- the use of Q-methodology to determine the rela-
tive importance of those dynamics, and to forge an assessment
instrument to evaluate pertinent knowledge of leaders,

STAGE III -- the development and use of training manuals
-whet_ factors important to the deve~r+nt ef truiti a _ _learly

described, and then made part of Air Force training programs, and
STAGE IV -- the use of Q-methodology to assess degree to

which Air Force personnel possess the knowledge relative to valid
building of trust.
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Critical Incident Technique

The Ocritical Incident Technique" somewhat revised is sug-
gested for the periodic investigation of the structure of trust

*, in relation to the various levels of Air Force organizations
iCassel 1955, and 1958). It is not something that can be guessed
about; nor found within the pages of the Holy Bible, or some
other mighty treatise, regardless of the level and power status
of the writers or authors. By use of this technique criteria in
terms of human behavior that is directly related to the building
of trust may be effectively identified, and carefully described.

History of Critical Incident Technique

it has a long history that may be traced to the work of Sir
Francis Galton, almost a century ago. More recently it was the
outgrowth of studies in the Aviation Psychology Program of the
United States Army Air Forces of World War 1I (Flanagan, 1954).
One of the first studies carried out was the analysis of the
specific reasons for failure in learning to fly that were report-
ed for 1,000 pilot candidates eliminated from flight training
schools in the summer and early fall of 1941. A second study,
which emphasized the importance of factual reports on performance
made by competent observers carried out in the winter of 1943-44
in the 8th, 9th, 12th, and 15th Air Forces. It was concerned with
the reasons for failure of bombing missions. Then in the sumnmer
of 1944 a series of studies was planned on the problem of combat
leadership in the United States Army Air Forces, and which, to be
sure, involved the element of "building trust".

A Leadership Q-Sort Test developed by the author is based on
3,667 critical characteristics provided by 400 United States Air
Force Pre-flight Cadets by Lt. Joseph H. Hastings for a master's
degree at Our Lady of the Lake College, San Antonio, Texas in
1957 (Cassel, 1958). These characteristics are intimately related
to the concept of "building trust", and were distributed in the
following six clusters in order of importance as follows:

1. Personal Integrity.
2. Consideration for Others.
3. Personal Adjustment and Mental Health.
4. Job Qualifications and Technical Knowledge.
5. Decision Making Skills.
6. Communication Skills.
7. Positive Attitude.

Ascertaining Nature of Trust Building

A series of studies is proposed that parallels the present
Air Force education and training programs at the various levels
of leadership involvement. An important part of the education and
training process would be the gathering of critical incidents
related to 'building trust" by Air Force leaders at the Non-Com
School, Squadron Officers Course, and the Air War College.
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..ids is proposed as an extemporaneous exercise, as opposed
to a 'take-home" paper assignment, and which would entail no less
than a two hoar session. The session would be further broken down
into three separate sections, with times allotted as follows:

1. One hour for gathering of positive critical incidents,2. Forty-five minutes for negative critical incidents, and

3. Fifteen minutes for the depicting desirable qualities.

Positive Critical Incidents

This would be broken down into two equally spaced or timed
sections for considerations as follows:

First, "Think of the most outstanding Air Force leader at
the Squadron Level (as one example, for Squadron Officer's
Course) you have known in terms of "building trust". Do not
mention his/her name, but carefully list the specific behavior
exhibited by that outstanding officer that caused you to think it
involved "building trust". Specifically, what did he/she do that
caused you to rate him/her as being so outstanding in building
trust, Take your time and list the specific behavior or incidents
of behavior one after another. Do not be concerned about relating
the behavior being listed to the building of trust. Simply list
the behavior that caused you to feel the person was outstanding
in building trust.

Second (after maybe 30 minutes), now we must continue with
the second part of this session. Please stop where you are and
begin with this section. Now think of a time when a squadron
officer (for that particular level of investigation) has done
something you felt should be encouraged because it seemed to be
in your opinion involved in building trust for Air Force leader-
ship. Please list these incidents of behavior one after another,
and without concern to relating the behavior specifically to the
building of trust. Try to be specific in describing the behavior.

Negative Critical Incidents

After maybe a 10 minute Lreak, announce that we are now
ready to consider negative critical incidents related to the
building of trust. We will spend approximately 45 minutes on this
session.

First, think of the most outstanding incident of a squadron
officer that in your opinion represented a failure tc build
trust. Do not mention his/her name, but list the specific inci-
dents of behavior that caused you to feel that this officer was
such a failure. Do not try to build a connection between the
behavior and the building of trust.

Second (after maybe 20 minutes), now we have arrived at the
second portion of this study. This time, think of a time when a
scuadron officer did somethino th•,t you thought was not up to par
for the building of trust. ,ist the specific behavior as you
observed it. Do not try to build a link to tne building of trust.
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Qualities Related to Building of Trust

Finally, we have arrived at the last portion of this study,
and which will entail no more than 15 minutes of time. Here you
are to list the qualities you believed are best possessed by a
squadron officer for the building of trust. List the qualities
one after another. This will conclude the exercise for today, but
you may remain as long as you like to complete the assignment.

Cluster Analysis of Critical Incidents

'First and foremost it is necessary that all critical inci-
dents of behavior be translated into positive incidents. For all
incidents that are stated negatively, they must be changed or
converted into positive ones. Here emphasis is placed on the
building of trust, not on a failure to build trust. However, it
Si• essential that one learn from failures; so we have identified
--the negative factors involved, and have converted them tc posi-
tive forces for training purposes. After the translation into
positive incidents is completed, we are ready for the cluster
analysis.

Cluster Analysis

Here the incidents are arranged in related groupings, and a
count of frecuency of occurrence of the incidents is made to
determine the prevalence of the incident among the observers. The
number of clusters must be reduced to 6; so items must be sorted
in terms of that level of generality. A functional assessment
instrument should include no more than what would require an hour
or class period of time for administering, This probably means
60 items, and to include representative sampling for each of the
6 areas of cluster formations into which the behavior descrip-
tions were assigned (Cattell, 1957; and Wittenborn, 1961).

Using Q-Methodology

Now we have a list of 60 items of behavior that carefully
selected persons have identified as being critical to the de-
veloping of trust in their opinions. They are distributed equally
among the six clusters (part scores on test).

Standardizing the Clusters

Here the same population that contributed the incidents are
asked to rank the incidents now translated into positive forces
on an 11 point scale, and with numbers as indicated:

11 and 1 -- one item each,
10 and 2 -- three items each,

a, n -- 1 Vr r L ,.S eaCh,

8 and 4 -- seven items each,
7 and 5 -- nine items each, and
6 -- ten items.
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SInterpreting Q-Sort Test on BuildiLng Trust

First, it is suggested that the typical Q-Sort Score be used
to determine agreement between test results for a particular
individual and the norm group of carefully selected successful
officers who have taken the test. Since the score involved is a
Pearson r (correlation) it represents degree of agreement, and
which ranges from full agreement of 1.00, through 0.00 where
there is little or no agreement, to -1.00 where there is an
opposition to agreement.

Second, in order to depict degree to which the individual
displays strengths and weaknesses in relation to the part scores,
the test results may be scored by use of R-methodology, and a
profile may be made comparing the individual's scores with the
Mean for the norm group (this for part scores only)

Manual of Principles for Building Trust

From this data comes a manual that serves as a supplement to
leadership development education and training program. In the
manual the basic principles deemed as excellence for building
trust are enumerated and described in detail (Cassel and Heich-
berger, !975).
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Abstract

The purpose of this paper is to evaluate the usefulness of
the Occupational Stress Inventory in assessiug the impact of a
chroaically stressful- job, Basic Military Training, on the in-
dividual training instructor.

To-ast effectively use available personnel, the United States Air
Force (AP) strives to accurately assess an individual's perceptions
and reactions to the stress of difficult and/or high risk jobs. Within
the civilian uorld, several instruments are used for high risk jobs.
Popular tests include the HHPI or WIPI-2 for pathological indicators,
the CPI for general personality predispositions, aud job specific behavioral
sisulations such as in-basket exercises.

Regardless of initial screening, some jobs are important and stressful
enough to merit regular on-the-job evaluations of an individual's ongoing
stress indicators. Within the USAF, air crews and training instructors
are examplss of those who receive such regular evaluations. Measures
of on-the-Job stress such as the MMPI and various stress checklists need
to be validated against the specific military population being studied
as one cannot automatically assume generalization from a heterogenous
normative sample to a pre-selected sample of professionals.

This study looks at one instrument, the Occupational Stress Inventory
(OSI) (Osipow, & Spokane, 1987), to see how effective it is at measuring
on-the-job stress in a military setting. The OSI was developed as an
integrated method of measuring occupational stress, strain and coping
resources. Occupational stress is measured by a set of six scales called
the Occupational Roles Questionnaire (OQ). ORQ scales are Role Overload
(10), Role Insufficiency (ELI), Role Ambiguity (RA), Role Boundary (RB),
Responsibility (R), and Physical Environment (PE). The Personal Strain
Questionnaire (PSQ) measures psychological strain and is comprised of
four scales: Vocational Strain (VS), Psychological Straiu (PSY), Interpersonal
Strain (IS), and Physical Strain (PHS). Coping resources are assessed
by the four scales that make up the Personal Resources Questionnaire (PRQ).
The PRQ scales are: Recreation (RE), Self-care (SC), Social Support (SS)
and Rational/Cognitive Coping (RC).

The authors express their appreciation -o Tom Swanson for his help
in statistical analysis. The ideas presented in this pajer do not necessarily
reflect the official policy of Vilford Hall or the Department of Defense.
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•;!- :.i for two people, differences in coping resources serve to moderate the

--- a . ... •d has not beau teste thoroghy, prelmiar dat shows tht correltions-..be en stress and ornai are all hp y but significantly positive ani

chi~horrel ations betwe ssn strain , and coping aterlte nd tbengiv sinteact

Mart recent desearch using the opi found a tend rovaed lower vocateonal
psycologicasi, physicls and interpersonal strain and higher recreadional,
self-cara and rational corieaaive coping res ours with ssin age
(Osipoa, Doty, & Spokane, 1985). To date studies have found no main rffect
for sex (Forney, 1982; Sepow, Doty, & Spokane, 198).)

Questions addressed in this paper include: The adequacy of current
-orms to adequately represent high risk/high stress samples such as a
sample of Basic Military Training Instructors; the relationships between
age, IQ and gender to test scores; and, a compezison of scores of TIs
recommended for mental health follow-up to scores of Tlz not recommended
for follow-up.

Hethod

•i Subjects

Subjects were 115 Tle (90 male, 25 feasle) ranging in age from 24
to 50 yeara old (mean age a 31) with an average IQ score of 114 and an
average of 11 years in service. Seventy-three percent of the sdbjects
were married, 12 percent single and 17 percent stparated or divorced.
A group of eight TIs, recommended for mental health follow-up, were evaluated
separately (7 male, 1 female).

InstrumAntation and Procedure

Archival data from subjects most recent 051, MMPI and Shipley were
used. The Shipley was used to develop WAIS equivalent IQ scores. The
Physical Environment Scale of the OSI was not given to subjects because
of earlier information that showed all TI's were homogeneous in this scale.
Data was collected on all TIs during required annual mental health evaluations
between March and September 1989. The doctoral level credentialed mantel
health service providers doing the evaluations did not knov that the data
would be analyzed based upon recommended disposition. Results were analyzed
using one sample T-tests and regression analysis.

Results

Male Teehnicai inst-ruco~rs ..... 9 'A'fI=tly - a
strain and significantly higher coping scores (p(.05) than the normative
sample. For males, the means of only one scale of the occupational stress
measures, KI, and one coping scale, SC, were not significantly different
than the established norms. Table I shows the means and standard deviations
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,of- ru- i tary -cote. as well as contrasting these means to the normative
q41i~4i= -rawvcoxes equIvalent to a T score of 50.

ef t T&bnical Lustructors showed the same trend as the males,
- -,., .: t- asas scores and two coping scales being significantly different
4-=4.. ed to the civilian female norms. Table I shows the female military
'�ce•_au.d zontrasts them to the normative group.

A voxQe3lation between the sample's F-K scores from their MMPI's to
their self -pereptiona of stress was calculated. For every scale, there

.. : wgs a significant correlations (p •.05), with increasingly negative F-K
acores corlatiog w••th lowered perceptions of stress and strain, and
higher pere.ptious oi coping resources.

Analysis of the relationship of age, sex, and IQ to OSI scores showed
no significant sex or IQ differences on any of the subscales. Significant

: -but ioftxt *rrelationq were found between increasing age and redctd
stres as mpasured by scores on VS (r-.202; p <.05) and IS (r=.192; pe.
.05), as wmll as Increased coping resources as measured by SC (r,-.260;-i• . p <,0).

Although there were only eight TI's Lecommended for mental health
follow-up treatamct, their scores were strikingly different than those
not recommended ior stntal hea.th follow-up, as can be seen in ¶•ble 1.

Table 1
Means, Standard IWviations for

'sechnical Instructors and the Normative Sample
MEANS STANDARD DEýVATIONS

"Scalds T1I MN PTI PNH MHFUJ MT &%I ,a pTI ) MMP
N 90 25 8

-OR:
.RO 20* 29 20* 26 23 5 7 7 8 7

RI 22 23 22* 26 26 8 7 9 10 8
KA 16* 21 16* 20 20 5 6 6 6 8
RB 17* 20 19 22 22 6 6 7 3 9
R 25* 27 25 24 26 6 7 7 7 5
PSQ;
"VS 14* 18 14* 19 18 5 5 5 5 9
PS 1,5* 20 16* 21 20 6 7 8 8 9
iS 16* 21 18* 22 18 5 6 7 6
PBS 13• 17 14* 21 16 4 6 9 7 5
PKQ:
RE 33' 28 33* 28 27 8 6 7 7 8
SC 29* 27 30 28 24 7 6 7 7 9
SS 43* 41 42 41 37 6 7 7 8 io
RC 41* 37 40* 37 34 6 6 6 6 8

ý, .. •vw . .- laT - ra-tn-in-4 _utnict..or" MN - male normativeA sample;
11-' female training instructor; FN - female normative sample;
!' - training instructors recomaended for mental health follou-up.

a s tar--ard deviation for the normative group were computed from Osipo-w's
T sca.1.; profiles. * p<.05
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-When oue compares the eight TI's scores to the T scores of the civilian
-norS, the TI'S scores are below or equal to a T score of 50 on six of
the Lme strrema scales measured. Only in this group of eight did we find
*aveage coping scoras below the T score of 50. Table I gives a visual

- p~t.ture of these results.

Discussion

Uased on the current study, it is concluded that current available
lnorl• do not adeluately represent the typical profile or range of scores

found in the military sample. To appropriately use such measures as the
OSI iu the military, norms from the specific sample need to be developed.
Otherwise, comparison of an individual's profile to existing norms could
easily produce an unrealistic picture of how well the person is doing
with occupational stress, personal strain and adequate personal resources-

The affects of social desirability also need to be studied and controllt,.
In the case of basic military training instructors, their highly negative
F-K sores indicate a well-defended group who minimize problems. The
siguilimcant correlations of their P-K scores to their low OSI stress and
high coping scores are interpreted as an indication that they mnimized
strain and ma•imized coping in responding to the questionnaire. These
te•dencies to minimize strain and maimize coping may be adaptive in that
the TIs perhaps perceive stress and strain an manageable challengea.
Nonetheless, these types of perceptual predispositions need to be taken
into account for accurate assessment to occur.

Osipow postulates differences in individual coping resources will
""oderate differences in perceived strain. The data in Table I indicates
&bat TI. recommended for mental health follow up (MMPU) perceive themselves
, tu have many fever personal resources. The MM groups, although not
ioring above the normative sample's T score of 50 on six of the nine
.i&At4urad stress/strain scale, do fall below the T score of 50 on all
• resources. Compared to the means of other TIs, the differenes
betwen MMU TIs and other TIs are even more dramatic. In this aspect,
Osipow's general modal is supported although serious questions about the
generalizability and applicability of his normative group remain.
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FdrlRepublic of Germany

Cohesion an ni rasca 1ave been investigated in Army
cobtunits fo ayyears. aelatively little work has

focused oAryRs eunits. A measure of cohesion developed
by idbldand Kly(1988) was w-dAfied for Army Rsreuis

Psychometric properties of thia Reserve cohesion instrument
are presented.

Army Rfemerh Branch studies ot unit morale during the 1940s
(Stauffer et al, 1949) were part of an extensive examination of the
cohesiveness in ctftat units before thte Normandyinaonswels
measures of combat effectivenes-s of the units during and after the
invasion were examined; units with higher cohesiveness performed
better. Stills and Jano'titz (194b) documented the cohesiveness in the
German Wehrmacht in World War 'I. The sore cohesive the unit, the
better the unit was able to perfors its combat mission. Gal (1984,
1986a, 1986b) has examined unit morale in Israeli combat troops.
Ingratim and Namngln (198i) have examined the importance of cohesion
in the survival of military units in combat. Gal and Manning (1985)
conducted cross cultural coparisons of morale in Israeli and in
United States Army forces. Mangelsdorff and King (1985) examined
multinational efforts at measuring cohesion and motivation in the
armed forces. Th.e interrelationships between morale, combat
readiness, motivation, performance of military missions, and cohesion
suggest the need fo~r further examination of the variables pertaining
to a unit's effectiveness.

Scientists from the Wall-er Reed Army Institute of Research
(WRAIR) have been involved in the Headquarters, Department of the Army
field evaluation of the Unit Manning System since 1981. The New
Naming System (now the Unit Manning System) was developed in 1981
along guidelines derived from the 1979 HQDA ODCSPER-sponsored Army
Coheslon and Stability Task Force. The development of the Unit
Manning System and its COHORT (Cohesion, Operational Readiness, and
Training) unit movemnt system was undertaken to create military units
possessing unit cohesion that would resist psychological breakdown due
to copat stress. The evaluations conducted by WRAIR. usinc survey
and interview data at different points in time, confirmed that COHORT
units resulted in i roved un-It morale and enhanced performance
(Marlowe, 195 196) The WRAIIR research activities involved
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mV
deve.opedfvodual combat readiness and psychologcnai susoainacoii n

revcat), spouse surveys, a battalion-rotation family-unit-cmnity:• i•... . tudy unit interviews, and unit morale and cohesion surveys (Marlowe,

198i Grlffith (1988) described the unit cohesion and morale--. •-:measures i;n the Unit Replacement study conducted by WRAIR.

rel.At the U.S. Army Research Institute, measures of cohesion were
1whb developed for Army combat units. A lont questionnaire on cohesion

u(the Combat Platoon Ciheson Questionnaire) was developed, then later!;:•irevised to a short version which became the Platoon Cohesion Index
(Siebold and Kelly, 1988). The Platoon Cohesion Index (PCI) isa

:; : relatively short (20 questions), focused measure of platoon cohesion
•: which has been used with active duty Army platoons. The
•_ questionnaires were administered to 44 Army plat:oons (752 soldiers).

An individual respondent level factor analysis of the 20 items
produced three factors which accounted for 60.1 percent of the common
variance. The three factors dealt with three types of bonding:

, :horizontal (relations among peers), vertical (relations between
leaders and subordinates), and organizational (relations between unit
members and the unit as a whole). Each type of relationship has two
aspects: an affective (feeling, emotional, reactive) one and an
instrumental (action, task, proactive) one. The PCI was developed as a
pilot instrument for use in a unit self assessment program to build
and maintain cohesion. The PCI is also capable of being incorporated
into larger surveys to measure unit climate or other-unit conditions.

The purposes of the present research were to develop a survey
instrument which would assess cohesion in Army reserve units, to
assess the psychometric properties of the instrument, and to examine
its uses with reserve units.

Method

Soldiers from eight Army reserve units were tested during field
training exercises conducted during the summer of 1989. A total of
461 soldiers participated.

As part of the field training exercises conducted during the
sumr of 1939, several reserve ON (psychiatric detachment) teams
administered the Unit Cohesion Index to selected reserve units. The
Unit Cohesion Index was administered and collected by the OM teamts.
Selected units were assessed before and after completion of their
training.

The Unit Cohesion Index consists of 20 items using 5-point Likert
scales which were modified from the Platoon Cohesion Index (Siebold
and Kelly, 1988). For 17 of the items, a 5-point Likert format was
employed: "Strongly Agree" (1) to "Strongly Disagree" (5).
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A.iatlyses of the Unit Cohesion Index results included factor
analysis of the 20 items, reliability determiinaions of the subscales,
and -nalysis of variance comparisons for units which were administered
the-Unit Cohesion Index on more than one occasion. Evaluations of
units by expert observers were compared with the Unit Cohesion Index
measures.

Results

Fator AnAJXsi
Responses from the 481 soldiers were submitted to a principal

components factor analysis of the 20 items. Four factors with
eigenvalues greater than 1.0 were obtained, accounting for 58.3% of
the cumulative variance. A Varimax rotation with Kaiser normalization
was performed on the factors. Items having an item-total score of .40
and greater were extracted. Three item clusters with at least five
items in each were obtained.

Re-liability Estimates
The three item clusters were subjected to reliability estimates

using the Kuder Richardson procedure to calculate coefficient alpha.
The coefficient alphas for the separate scales were: scale 1 (8 items)
was .891; scale 2 (7 items) was .805; and scale 3 (5 items) was .760.
The scales were labeled as follows - scale I (leaders), scale 2 (new
members), and scale 3 (unit cohesion).

Level of Unit Cohesion
Scores for individual units on the three scales were evaluated.

The mean scores for all units indicated perceived satisfaction with
the units and moderately high degrees of unit cohesion. Table I
depicts the findings. Units that had high levels of unit cohesion
were also the units recognized by the expert observers as performing
quite well during the training exercises.

Table 1

Reserve Unit Mean Scores on Unit Cohesion Index Scales

Scale Content Number of- Range of Unit Unit Mean Score
items Near, Scores of All Units

1 Leaders 8 11.5 - 22.0 17.0
2 New members 7 9.9 - 14.7 13.2
3 Unit Cohesion 5 7.3 - 10.7 9.9

&U: Low scores are positive: (1) "Strongly Agree" to (5) "Strongly
Disagree"
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Comparisonts were made on the scales for units which had taken the
Unit Cohesion Index before and after the training. Of the four units
on which comparisons were made, there were significant differences for

-V. "two units on scale 3 (Unit Cohesion). For one unit, there was a
significant difference for scale 1 (Leaders), with the unit being more
dissatisfied after the training exercises. This same unit showed a

_-4 significant drop in scale 3 (Unit Cohesion) as well. For the units
"that had lower scores (greater unit cohesion) before training, even
more unit cohesion was reported after the training exercises.

Discussion

Military history has demonstrated the importance of small unit
cohesion in the ability of armies to fight and win. Morale and
cohesion surveys are routinely administered to determine if an Israeli
"unit is deployable. Comparisons between the United States and Israeli
Defence Force units (Gal and Manning, 1985) suggested that unit morale
among United States troops was more closely associated with technical
aspects of the unit (condition of weapons and perceived combat
readiness), while among the IDF units morale was associated with more
human aspects (cohesion, relationships, and confidence in commanders).

As the United States Army involves its Reserve and National GuarJ
units more in Total Army efforts, it becomes important to assess the
morale and cohesion of Reserve and Guard units. Mangelsdorff (1988)
has examined unit climate and morale in some state guard units; the
levels of morale were comparable to those of active duty units.

"In the present study, a survey instrument which had acceptable
psychometric properties was developed. The level of cohesion found
with the Unit Cohesion Index in the reserve units was at least as high
as that obtained in active duty units using the Platoon Cohesion
Index. The Unit Cohesion Index was sensitive to detecting high levels
of cohesion and positive unit attitudes in some of the units which
performed well. Further testing of the Unit Cohesion Index is needed
to examine other applications for use with reserve units.
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Abstract

The addition of the Engineering Psychologist to research teams has
added new dimensions to trhe evaluation of military equipment in field
testing. Historically, measures such as probability of detection and
range of detection have been important evaluators of equipment. The
Engineering Psychologist has added such measures as visual cues and
false-detection rate"; the latter is the subject of this report. This
paper explains the false-detection variable, and traces its use in two
field tests at Fort Devens, MA using military ground observers.

Such standard test variables as probability of detection and range of
detection have been accepted for years by the testing community as measures of
--amoulage effectiveness. Engineers have used these variables to develop
requirement documents that prototype camouflage equipmant" must meet before
be-oming standard, fielded equipment. With the advent of the engineering
psychologist, now working in these development areas, additional test variables
are now coming Into use. This report will describe two studies in which the
engireering psychological variable, false-detection rate, has been used to
complement the standard test variable, range of detection, in the determination
of the camouflage effectiveness of woodland camouflage nets and camouflage-
patterned Five-Soldier Crew Tents by ground observers. The false-detection rate
is defined as the number of times a target, other than the test target, is
detected by an observer. In these studies, such detections are rocks, trees,
shadows, etc. The number of these detections is a function of how difficult it
is to detect the test target. The more difficult the detection task, the greater
the number of false detections. The field tests were conducted by the Belvoir
RD&E Center at Fort Devens, Massachusetts, in the summer of 1987.

Method

Test Targets: Woodland Camouflage Nets

Four camouflage nets were evaluated. They are described below:

U.S. Army Standard Woodland hexagon Camouflage Net--The Army standard net
has 116 separate patches of incised camouflage cloth (garnish) per hexagon. The
garnish is attached to one side of the base net. The net weighs 0.0504 lb./sq.
ft., or 34 lb. per hexagon.

Test Net A, 65-Piece Hexagon Woodland Net--This net is similar to the
standard hexagon net, except that the garnish patches are larger and number 65
per hexagon. It weighs 0.0474 lb/sq. ft., or 32 lb. per hexagon.
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Test Net B, Lightweight Net--This net is made ou- of unincised, uncoated
garnish base cloth which has been sprayed with a pigment coating to lightly fill
up the pores of the material. This net is rectanglalr, and roughly 39 ftx 40
ft., giving it an area of 1560 sq. ft. It weighs 0.0166 lb./sq. ft., or 26 lb.
total.

Teat Net C, Lightweight Net--This net is wade of a light knitted polyester
material with a standard camouflage uniform woodland pattern of four colors.
This net is rectangular in shape, roughly 25 ft x 35 ft, and has an area of 875
sq ft. It weighs 0.0183 lb/sq. ft., or 16 lb. total.

Test Tarets: Five- oliggrow Tents

Five, Five-Soldier Crew Tents were supplied by Natick RD&E Center for this
study in the following patterns and colors:

Tent A--Standard size four-color uniform pattern repeated every 27.25
inches.

Tent B--Forest Green

Tent C--Expanded four-color uniform pattern repeated every 36 inches.

Tent D--Expanded four-color uniform pattern repeated every 50 inches.

Tent E--Green 483 (cloth dye equivalent to paint color Green 383 used on
military vehicles).

Test Sites

The studies were conducted at the Turner Drop Zone, Ft. Devens,
Massachusetts, a large cleared tract of land surrounded by a mixture of
coniferous and deciduous forest resembling a central European background. Two
test sites were selected. Site #1 was located on the western end of the drop
zone, so that the morning sun shone directly upon the test targets. Site #2 was
located on the eastern edge of the drop zone, so that the afternoon sun shone
directly upon the test targets. An observation path, starting at the opposite
end of the drop zone from the test target location, was laid out for each site.
Each path followed zig-zag, random-length directions toward its test site, and
afforded a continuous line of sight to the test target location. The paths were
surveyed and marked at approximately 50-meter intervals using random letter
markers.

Test Subj egU

The test subJects were enlisted soldiers from Ft. Devens, MA. All personnel
had at least 20/30 corrected vision and normal color vision. A total of 153
observed the Five-Soldier Crew Tents, and 120 observed the camouflage nets. A
minimum of 30 observers were used at each site for each test target in order to
employ parametric statistics in analyzing the data"'. Each observer was used
only once.
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•,• .:Test Procedulre

The test procedure was to determine the detection distances of the Five-
Soldier Crew Tents and the carmouflage nets by searching for them while traveling
"along the predetermined measured path&. Each ground observer started at the
beginning of the observation path, i.e., marker S for Site #1 and marker F for
Site .42. The observer rode in the back of an open 5/4-ton truck accompanied by
a data collector. The truck traveled down the observation path at a very slow
speed, about 3-5 mph. The observer was instructed to look for military targets
"in .11 directions, except directly to his rear. When a possible target was
detected, the observer informed the data collector, and pointed to the target.
The truck was immediately stopped, and the data collector sighted the apparent
target. If the sighting was correct, i.e., the Five-Soldier Crew Tent or
camouflage net, the data collector recorded the alphabetical marker nearest the
truck. If the detection was not correct, the false detection was recorded, and
the data collector informed the observer to continue looking. The riuck then
proceeded down the observation path. This search process was repeated until the
corract test target was located. The tent and net tests were run consecutively.

The test targets were rotated individually between the two test sites on a
daily basis, until all had been observed by at least 15 observers at each site.
Thetr orientations with resp.ect to the sun were kept constant at buth test sites.
The riva-Soldier Crew Tents and camouflage nets were positioned so that a full
side was facing the direction of observer approach.

Results

Detection Data: Woodland Nets

Table I indicates which camouflage nets differed significantly from each
other.

Table 1. Duncan's Multiple-Range Test--Range of Detection (Meters)

Subset 1 Subset 2 Subset 3
Group Mean Group Mean Group Mean

Army Standard Net 414.41 Net C Net B
Net A 469.97 Lightweight 665.99 Lightweight 886.14

The subsets are significarnt at o - 0.05.

The Duncan's Multiple-Range Test separates a set of significantly different
means into subsets ol homogeneous means The ranges of detection were the
shortest for the Army Standard net and Net A. These net ranges were
significantly (c - 0.05) shorter than the range of detection for Nets B and C.
Net C had a range of detection significantly (oc - 0.05) shorter than Net B.

False-Detection Data: Woodland Nets

Table 2 indicates which camouflige nets had significant rates of false
detections.
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-_srble 2.. IDmapea's Multiple-PF&nge Test--4ste of False Detections

Subset 1 -Subset 2 Subset 3
-:croup -aaen Group Mean Group Mean

tet 5 Net C Army Standard Net 4.63
Li± wfteight 1.80 Lightweight 3.07 Net A 5.10

hot B, lighbtweight net, had a significantly (c - 0.05) lower rate of false
datections than Net C, lightweight net. Net C, lightweight net, has a
,.-" significantly ( 0.05) lower rate of false detection tlý-an the Army Standard
n-. and Net A.

o Data: Five- Solider Crew Tents

Table 3 indicates which. tents differed significantly from each other.

Table 3. Duncan's Mhultiple-Range Test--Range of Detection (11.eters)

SUBSET I SUBSET 2 SUBSET 3
* RECUP MWA GROUP MEAN4 GROUP MEAN

327.54 C 351,17 E 674.88

C 351.17 D 387.12
D 387.12 B 427.71

The harmcnic mean grour, size is 30.58. The subsets are significant at d - 0.05.

The Durican's Multiple-Range Test separates a set of significantly different
means into subsets of homogeneous means. One of the assumptions is that each
random sample is of equal size. Since this was not true, the harmonic mean of
the group was used as the group size. As seen above, the range of detection was
the shortest for tents A, C, and D, and these tents do not differ significantly
from each other (at - 0.05). Ten7t E had the longest mean range of detection, and
is significantly (cc - 0.05) different from the other four tents in this respect.

False-Detection hData: Five-Soldier Crew Tents

Table 4 indicates which tents had siJnificant rates of false detectionz.

Table 4. D'uxian's Multiple-Range Test (Rates of False Detection)

SUBSET 1 SUBSET 2
GROUP MEAN GROUP MEAN

E 2.50 B 3.53
C 3.38 D 3.87
B 3.53 A 4.87
D 3.87

Harmonic mean group size is 30.58. The rates of false detection for tent groups
E, C, B, and D, and B, D, and A were significantly different (o - 0.05).
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Discussion

Aks can be seen from Tables 1 and 3, the use of the standard test variable,
range of detection, has been very successful in identifying the camouflage nets
and Five-Soidier Crew Tents that are most camouflage-effective, i.e., have the
shortest detection range. In this case, camouflage nets Army Standard, and Net
A, and tents A, C, and D, were the most effective. Before looking at the results
of the engineering psychological test variable for nets, false detections (Table
2), one must remember that in a perfect world, the nets and tents that had the
shortest detection ranges would have the greatest rate of false detections, while
the test items with the larger detection ranges would have the smaller rates of
false detections. A review of the net Tables 1 and 2 will show a perfect match
with the above expectation. Both the standard engineering test measurement of
detection range, and the engineering psychological test measurement of rate of
false detections have yielded very clear, clean data about the camouflage
effectiveness of the woodland nets being investigated.

The data concerning the camouflage effectiveness of the Five-Soldier Crew
Tents (Tables 3 and 4) are not as clear-cut. The range-of-detection data
identified tents A, C, and D as the most camouflage-effective, while the false-
detection data identified tents A, B, and D. Both test measurements identified
tent A as the most camouflage-effective, with the largest rate of false
detections and the shortest detection range. Tent E was identified as among the
least effective by both test measurements. Duncan's Multiple-Range Test, using
both test measurements, has nor been able to clearly decide upon the ranking of
tents C and B as to camouflage effectiveness. They have been placed in
overlapping groups.

From the above data, it has been seen that the engineering psychological
test measurements such as rate of false detections are of value in the
determination of camouflage effectiveness. These measurements are neither
generally known, nor utilized by most test engineers. The addition of the
engineerirng psychologist to the research team has developed new avenues of
research, which will ensure more accurate evaluation of prototype equipment.

Conclusions

This paper dL~cusses the role of the Engineering Psychologist in assisting
engineers in the iield test of military equipment. In addition to the standard
field test measurements of range of detection and probability of detection, the
engineering psychologist brings additional test measures, such as rate of false
detections. A review of two field tests conducted at Fort Deven-, MA, indicated
that the psychological variable of false-detection rate was most advantageous
in the identification of the most camouflage-effective woodland camouflage nets
and camouflage-patterned Five-Soldier Crew Tents.
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Abstract

A nuvmber of tnvesigators have examined object displays in ijrmats Including
-adt ,4r•gla, trilarges and highe"-order polygons. In a number of cases triangular

- -. fomats were shown to be inteio to bargraphs and other dispWys. Alt how~h thee
differences have been aftfibuted to emergent fatuWrs effects in many cases, a more
subile bias relating to the woblique effect' (differential perception favoring
horzona and vertal lines as compared to diagonal lfno) may be present as well.
A --*tdy was conducted to examine Nes In the completion of partal goometric figures
haVig different orientations relative to an Implied Cartesian coordinate grid. An
overall bis was found to complete right anghs as squares wiftht regard to their
orientton. A repiailo produced differential bias according to orientation with
horiznta and vertical lnes being used to complee figures. These preferences for
ho-izontal and verwcal lines In combination with "obi quoetecr data reinforce the
notion ht rectilnar forms of display are unique in the ease and rsalfdty with

*:• " which they may be intrpreted. These qalites have ImplicatMons tor the design and
use of both integrated and object dLays.

In the world of mutivarlato displays and Integral dmensions a number of dispiay fomuats
have bow explored. Many of tthes studis have been attempts to Integrate nulple dinerne
whttn the cottext of an object or congural dplay. Wickena (personul commwuncaion) has
suggesMed that the reanul format of display may be uw*:Kue in the realm of object dlays
-fr several reasons. Ri, the combinato of width and heigt prod••e fthe emegent and
Integral feature of area. Area is a completely Integral combdnation of height and wkdh; wtthtA
one of the two =otribtn varlables, the resultant (area) ceases to exisL A seond notion is
that the rectilinear form has some Inherent "goodness" (Gestalt) that makes It a better vehicle
through which to convey Inftmation that one may wish to integrate. This second notion has
some significant underplngs that are tied to the environment and our perceptual and
cognltIve developmenL It Is ths worh examining some of the display work performed to date to
ascertain how the resut may have been Influenced by some fundamental aspects of our
perceptual system.

Considerable time and effort have been invested in comparing apples with oranges In the
discusslons swuouncOng compatibility of proximity (Wickens and Andre, 19M8), integral and
separable displays (Purcell and Coury, 1988; Sanderson at al., 1989), and figural displays
(Beringer and Chrftman, 1987). Baneath all of the higher-level cogrdtive factors lies a very
fundamental factor that Influences all of our peroeption regarding our environment; experience
with houizontal and vertical Unes. A number of studies have shown that responses to diagonal
lines in the environment are different from those to vertical and horizontal lines, not only In
humans but in other species as well (Appelle, 1972). Some of this is devetcpmenal (Frye et
r-J:, l ) i nd eeen' lreemy ti dis.pnnpar with ax prinAI/mnttrat Ilon while other effects
persist (Attneav and Thcmas, 1977). Those effects that persist seem to bias the organization
of the world into horizonmal and vertical dimensions, particularly In recall of spatial
nirfomatlon (Attneave and Thomas, 1977; Beringer and Hancock, 1989). Ths bias seems to

affect our Iniherent crganization of the world and our expectatons of what we see.
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lbe e-Aenlw of thslogic Is that our expectiatlons and perceptual developmneMw, particularly
In -a wo0d twvI-ln- pr6ponideranoe o horizontal and vertical lnes even In non-industriaized
'ocalos. are tuned to the horizontal and vertical Consequently, having people use triangular
(or aima) object displays where two of the sides are not in conformance with a rectilinear
gd mar be e tfngto put a triangular peg in a square hole; it is a loose ft at b&t.
WW-. &ad Sanderon (1989) explored a facet of this issue when they 4mplemented a "rlht-

* tlal' dlsply. This display depicted departures from normal systemT operation as. a
departure from vertical of one of the sides adjacent the normnnally 90-degree angle (ths angot
could vary). They found pefonam obaid using thIs triangle superior, In general, to that
obtartewith a sindlar triangle rotated 120 degres that did not align the reierence angle, and
.hus twa of the sides, with the horizontal and vertcal. Hence, some triangular pegs may Mfi the
square hole better than others, pagftc y if they are perceived as half of the square.

In tn attempt to clarify the locus of these expectations, two experiments were conducted to
measure the completion of ambiguou 'partial geometric figqure The figures occurred In
conlexts thai were hypWosizd to Influence the form in which the figtres were completed.

Experiment 1: Method

The subjeft were unoergraduate psydchlogy students enrolled In ai ntroductory psychology
courme at New Mexico State Universfty. There were a total of 16 students who pafrtciaed A
booklet contaning 8 orientations of right-angle figures was used. The figures consisted of the
legs of a right triangle with the hypotenuse missing. Four orientations of the figure were
aligned with a Cartesian coordinate system (thO edges of the page) such that one horizontal and
one vertical line could be added to form a square. The other four orientations were aligned at 45
degree angles to a Cartesian coordinate system such that the addition of two diagonally oriented
lines were necessary to form a square. The eig Wigues on th6 first line of Figure I labeled
aigned are examples of these two types of stimull. Each of the eight fgures was seen two times
In the small (3 X 3.5") 16 page booklet. Subjects were given the booklet with written
Inshuctions to "complete the geometric figure'. After reading the Instructions, the subjects
used pen or pendc to complete the 16 figures In the booklet.

Figure 1. T~he experimental stimuli.

Results/Discussion

Although arn equivalent number of squares and triangles were expected in the completed
figures, the overall ratio appeared to favor squares regardless of orientation. The question,

1tP"Vt71 to VV ". U IN&t, UV PeOW10 %A Iav=1 akie, IaZW'- Squa7r;:; IfCS, Iftlorc 50r -¶
completed as squares as opposed to 76 completed as triangles. There were 31 figures completed
In somo non-regular manner which were counted as unscorable. The differences were not
statistically significant because of individual variability. This means that different people are
u3ing different strategies In completing the task. some without regard to the experimenta!
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. n*--u.atlctL Second, ar• #we more "square* peop In ft Samle man those who make
•.•-. r�d•orno" ly triangles or othe figures? Yes, to a barely significant degree. Six responded

w... mere then 87% squae, 2 responded to the experimental ,;anlpulatlon, I made tWangles,
V ere M~Aral. and ftte were unclassified. This small sam. -4ze (16) suggested that a

tepkoaton mndght be used to cwease the data base and sort o,• Ohse effects.

_,-'-A --:
Exeimn 2- . - .

The subjects were un•ergraduate psychology students eroAed In an introductory psychology
course at New ,ixco State Un•.ersity. There were a total of 18 students who participated. The
materials were th.; same as in E)perFment 1 wfth some exceptions. Each of the original figures
was presented only once wtdi Vve eight figures being presented In random order In the first
Wa of fth boolet, The second eight figures. In the boolde consisted of Idenkial figures which

wero orkentd at angles midway between the orientabon of the origiW angles i1 thse were to
be arranged sequenay (see second row in Figure 1). Thus, the second eigt figures d•d not
co'rrm to a Cartesian coordinate system, eiher by being oriented with the H-IN axes or by the
possbW/lt of aling the "phantom" side of the arange With the Implied grid. Subjects were
eam chiven a booklet wM they. completed in the same manrw as In E.-periment L

Fiesuits and Discussion

Data were cosidered by stmuu conditn (favoring squares; favoring triangles) and
percentage of squares dravm was used as the dependent variable of a slngle-factor wMthin-
s-jecW design. the perceffrs were far enough from the extremes that the normal
-appoximatlon appeared .lusled and an analysis of variance was used. Overall, sbjcts
produced significantly nmore squares when stimulus ordentatio favored squares (mean of 72%
versus 42%; F(1,17) a 9.7, W..01]. inasmuch as some unscoreable figure were proeduced.
the perce•Uge of triangrle produced was not the complement of the percentage of squares. A
sepaate ayis indicatd that subt*jes produced a significantly larger percentage of triangles
when stkmuus orentation favored the tane [mean of 49% versus 14%; F(1,17) = 11.74,
pe.oo5]. In addin the mean pvoantage of squares produced In the nonaligned (favoring
neher) condition did not differ significantly from that expected If there was no bias favoring
eWther figure. Thus there is some evidence that use of horizontal and vertical tines to complete
these figures Is present. Actual frequencies of response are summarized in Table 1.

Table 1. Frequency of figurl completim by category fr Studxi 1 and 2.

STUDY 1 STUDY 2

Alhged to TOTAL n T N9ETHM TOTAL
* !

0obtaled: * 74 76' 150 52 30 76 '158
* !
* I

A 40 36 ' 76 10 35 59 104
I I

NEMER 15 16 31 10 7 9 26

Significant subject effects suggested examination of individual strategies. Subjects w6re
subleqenty categorized according to their pattern of responses. Those categorized as
"responders had at least 75% of their responses falrng In the category predicted by the "use
vertical and horizontal lines" hypothesis. A second group corsisted of those individuals who
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_aJIIly maoe •qua •.. X Mow renlaang, one kndvM" prefeed triangis exchuiely,
-i- werAmblvAOen genralf, amd two could not be classified. Table 2 summarzes the
Cstegw d- of indlviduais for both OW~dNS. Anysis of the disftubution of clasafied
*.--g a ro-s a -studies Indicated ai neady eignifican departure from a uniform
d-bltj-• L (Refefrenm X2 (3) for .05 - 7.81; obtnad X2 - 7.42).

.ToblefZ CIndiovuzaa ofby response stratg.

SiVY' 2 43

STUJDY2$ 71T2I3
Oni ireratig nteIs heway In which 'r x,-.-xke- performed In the nonalignedtras

loti wee sd~n~t% ne adepredomina;,tly sqiares and one mad-( ,"rodmnnhwytyini
Thi ditbuionof aleoft~nssuggests two stategIes tha are here hypothesized, both

bvot wUW-~ae spon&ln. The fi" stategy Invoves the completion oW figures
usin harlzontal and vsu1*A lines (re~qwonWr bian). The second strategy Involves the
complatkcn of any right ange as a right quadr~aterail (umak. squareso sbiategy). These two
tratgIeSS appear to aocimt for 2/3 of the sample.

A tt*d sarple of equivalent size (18) was very recertly collected which exhibited a much
more oven distribution of responses. The only difference, In proocdw was that the order of fth
two major blodw (aligned and nonsalgrod sftton) was reversed& Thus It appears OW at eporal
canted effects may afsa Influnce responding to some degree The present sample wie to too
waml to allow muwch powraezalbaon. however, and a larger replication d&Wqned to sodt out some
of to effects In quWWio Is bOVn conckcected

This series of studies suggests that people have Ksan expectation gohat figLies contanin a
r~gh angle wil be rectillisar in form, not tangular. This results ol the second study suggest
that a delfit preference exists for the use of horizortal and vertical Wwie In comnplefti
geometric flgwme. Pnrevous studies have suggesled that people acqure spatial information aW
attempt to force It into rectilnear form eithe to ease Wft~eprtalioei or to simpliy re"l (as
aeen in reotliiw nrmnalization). The krnpilcalon, for spatial displays of Information Is
simple: It we wish to simpify heptalnd" recall of Infonrnallon, It may be to our
advanttage to use the Inherent qiAitles o( rsctllnear formns to convey the Information. While
this may "kt the number of variables that can appear In a singe rectillinear form b two, one
may also consider the nesting of rectlinew fems to produce higher-order mu~variate
displays. It is also clear that Individuals Invoke staegies to some degriee and the factors which
detamine the selectian of a strategy need to be examined. It Is as yet uncisar to whiat extent
spatia displays may be affected and more dala is needed to, clari some of the issues In fthi
area.
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'6ý Temporal'Order of Flashing Lights
as a N4avigation Aid

$. . Luria
na 4al submarine medical Research Laboratory

Abstract

A set of three lights flashing either
simultaneously or sequentially was tested as a
navigation beacon. Tb temporal interval between
se~quertia1 flashes required for the perception of

non-simultaneity averaged about 10 msec. The change in

increa sed as the initial temporal interval increased;
it averaged about 3-8 msec at simultaneity and about 26

* msec when the initial temporal interval was 33 maec.

The U.S. Coast Guard is considering several novel
navigation aids. Among them is a triplet of lights which
appear to flash simultaneously when sailing on course. When,
howeverr th~e ship is off course to the right, the right
light appears to flash first, and when the ship is off
course to the left# the left light appears to flash first
(Brown, 1982). The asynchrony would alert the navigator
that be was off course and in which direction; he would then
alter course until the lights were flashing simultan~eously.

We need to know, however, the minimum temporal interval
at which observers reliably recognize that two lights are
not simultaneous and can accurately judge which was
presented first. Efron (1963) has pointed out that "it is
possible for most subjects to be aware that two stimuli are
not simultaneous but yet be unable to identity which one is
first".

Several studies have attempted to measure the smallest
temporal interval needed to perceive temporal order. Most
are not applicable; some, for examiple, used dichoptic
viewing (Robinson, 1967) or presented the two stimuli to
different visual half-fields (Corwin and Boynton, 1968;
Efzon, 1963; Hirsch and Sherrick, 1961; Lichtenstein, 1961;
Rutschmann, 1966, 1973; Swaet, 1953). Many reported 50%
thresholds, which seems inappropriate for the present
problem: as a practical matter, we cannot be satisfied with

Westheimer and Mcgee (1977) reported the study most
relevant to the pr~esent proble~m. They presented two
adjacent linear targets to the fovea and found that temporal
order could be perceived when one was delayed by as little
as 3 msec.
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I have determined the temporal interval between three
* light flashes which most viewers can perceive with

reasonable reliability and the magnitude of navigati~r: error
signalled by such a system.

."Met hod

Subjects

Ten staff members of th.' la::oratory, ranging in age
from 23 to 59, observed. All had 20/25 or better visual
a acuity with a correction if required.

AUparatus

The obervers viewed three lights flashing every two
seconds. At the viewing distance of 6 m, the lights were
0.78 deg apart and subtended 0.1 deg visual angle. The
flash duration was about 50 msec. The display was produced

S.. by three rotating cylinders (Fig. 1).

Fig. 1. The interior
cylinder on the left rotates
"counter-clockwise, and the
other interior cylinders
rotate clockwise. The first
"and third cylinders rotate
at a given speed and produce
two flashes for each
rotation, while the second
cylinder rotates at twice

that speed and produces oneC )Oflash per rotation. This

producas simultaneous
flashes when viewed head-on and sequential flashes when
viewed from off center. The interval between flashes
increases as the viewing angle increases.

Procedure

Thresholds were obtained with the method of constant
stimuli. A temporal interval was set and the flashing
lights exposed until the observer judged whether the lights
were simultaneous, or the right or left light appeared
first. The lights were occluded while a new interval was
set, and so on, The interval at which the observer was
correct on every presentation was noted, and, in addition, a
probit analysis was carried out to determine the interval
perceptible to the viewers 95% of the time,

Results

Table I gives the mean temporal intervals betwee-n the
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adjacent flashes requ1red to identify the temporal order.

Table 1
I-' Mean temporal intervals (msec) between

adjacent flashes required to identify
temporal order on 100% and 95%of the trials

100% 95%

Mean 9.8 8.4
S.D. 4.4 4.2
Upper
Range 16.0 15.0

Difference Thresholds fcr Various Disparities

At times the navigator will be off course when he first
sees the beacons. How much of a change in course is
required before he can detect a change in the flashing
display?

Procedure

The display was exposed at a viewing angle of either 0,
1, 2, 4, or 6 deg to the right or left of the center line.
These corresponded to temporal intervals of 0, 5.6, 11.1,
22.2, and 33.4 msec. The viewing angle remained constant
for a random variable period between 5 and 10 sec, after
which it was either reduced or increased at a rate of 5
deg/min. The subject was not told when this change began or
in which direction it would be changed. He reported when he
detected a change and whether the change was toward more or
less simultaneity.

Results

Figure 2 shows the mean difference thresholds for each

Fig. 2. Difference
0- i" O,, thresholds in minutes of arc

of viewing angle and msec of
"temporal intergal for

S/ .. , different initial degrees of
'4 ,,• off-center viewing and for

S/ changes toward or away fromS- \ ,simultaneity. SI, S2, S3,
and S4 are referred to in

.. . Fig. 3.

starting position both in terms of the change in the
temporal interval and the viewing angle for each of the
starting positions. It should be noted that these are the
means of only nine observers; although all reported that it
was a difficult judgment, one could not do it at all at the
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4: and 6° conditions. He was not replaced as a subject,
because 'hs difficulties constitute an important statement
-•Pt •this type of navigation aid.

Ak. the viewing angle of the starting position from the
cenrter line increased kand, therefore, the magnitude of the
taemoral interval between the flashes increased), it became
significantly more difficult to detect a change in the flash
pattern according to the Friedman Analysis of Variance by
"Ranks (X2 = 11.2, 2 < .01). Judgments of decreasing
temporal interval appear to be easier than judgments of
increased temporal interval, but these differences were

* significant (T = 6, < .05) only for the 40 date, according
to the Wilcoxon Matched-Pairs Ranks test.

The curves are not monotonic.
There is drop in the thresholds
around 10 and 20 after which they

*- rise continuously. The explanation
seems quite clear. It is diagrammed

:* • in Figure 3. There is a range of S3
temporal intervals around simultaneity
which a given subject cannot
discriminate. jPor most subjects it I ' i " I -t
is 10 to 20.) When this range is 3 2 , 0 a 2 3
exceeded, he does detect that the DEGREES OFF CENTER
flashes are not simultaneous. If the
starting position is 10 off center, Fig. 3. See text.
the resulting temporal intergal is
typically too small to detect, but
only a small change is required for the subject to respond
that the lights are no longer simultaneous. If the starting
position is simultaneous, then a larger change is required
in order to get out of the range of perceptual simultaneity.

If the starting position is 20 off center, this is
typically just outside the range of perceptual simulcaneity.
Thus only a small decrease results in the subjects reporting
simultaneity. A much larger change is required if the
temporal interval is increasing.

tDiscussion

These times must be converted to distance measures. For
this device, a 12 msec interval corresponds to one degree of
eccentricity from the central line of sight. Thus, if an
observer requires an 18 msec interval to see that he is off
course, that will result in a navigation error of 90 minutes
of arc. At d dibLtdeu;;t Of 10G0 yar.ds, the obea•v• r .... 1 1- 26
yards from the center of the channel; at a distance of 5000
yards, he will be 131 yards from the center. Whether this
is acceptable of not will depend on the size of the channel
to be navigated.
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.~Aychphy~zal etluitements for Tbhree-0imensional Auditory Displ.ays

Thodore 7. Do~l.
Georgia Institute of Technology

Thomas B. Hann~a
Joseph S. Russotti

NIaval Submarine Medical Research Laboratory

Abstract

P~yc~aophysical req~uiremenits for effective three-
dlimaniiional (3-0) atuditory displays were s~tudied in a
uimulated sonar task. Signal-to-noise ratios (SINRs)

* requ~ire& to detect a 500 HIz tone in broad-band noise were
zelasured ofn ta loudspeaker array in a free field, as a

f~ctan o theangular separation of the sources, the
&oirsr~ation of background noises coming from different
664rces, and listener head movement. The SNR decreased
with source separation, and the rate of decrease was

* ~ 4.,gni-icantly greater for uncorrelated no ise than for
-partially or fully co lthenose The results were

essntillyidentical when th listener' head was
restrained versus free to move. Implications for the

* design of 3-D) auditory displays are dislcussed.

-r The idea of imparting natural three-dimensional (3-0)
qu~alities to sonsh~dover headphones has recently gained

attntin a a ossbleaddtio toman-machine interfaces.
1)o211 Garthi, Engelman, and Folds (1.986) demonstrated that

* acoustic signals. delivered to a listener by headphones can be
rma. to sound likce they are coming from a source some distance
from the listener. The sound image was nade to seem fixed in
space, even tbough the listener was fret to move the head. A

S series of experiments showed that such t mvirtual" sound sources
can be localized with accuracy comparable to real sources
stimulating the unaided ears.

Digital synthesizers which impart 3-0 qualities to auditory
signals are currently being developed,, and prototypes have
alreadly been demonstrated (e.g. McKinley and Ericson, 1988).
Extensive measurements of head-related transfer functi4ons
(HRTF's) have been made at the University of Wisconsin in
collaboration with NASA (Wightman and Kistler, 1989a). A

* synthesizer based on these functions has been demonstrated at the
NASA Ames Research Center and tested at the University of
Wisconsin (Wightman and Kistler, 1989b).

Although digital. 3-D sound synthesizers are now available,
relatively little is known about their psychophysical
requirements. To date, testing has examined only the ability of
listeners to localize a single sound source. In most
applications, it will be desirable to present multiple sound

&ý%.O -AA %.C." 9% t=4ALUAJJ.X 2A.1" jj Lt A.L .LZLykeA NUUAA. J-U
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-.. yjf 41.di4plays is that -imulta Sous inpu• from different
_. -,d•-Xd-t ions mnay mask one another. Obviously, a fundamental
,- quiirement is that eath signal b- detectable in the presence of
.other gignals t1•at are pretented simultaneously.

-The prenent s'udy examined the cor4,itions under which
listeners can detact a signal from one direction when other
-'np•t;s are si•ltaneously presented from other directions in a
simulated sonar displat. The signal was a modulated tone, which
is t-yp4al of the type of spectral feature used tc identify
vasaeIs in passive scnar. The other inputs were br•'adband noise,
which -ainulated sea nnise. The signal and noise inputs were
presented in a free-field (i.e., a real 3-D auditory display)
-rather than a synthesized display. The results are therefore not
"specitic'to any particular synthesizer, but represent the
performance t.hat could be expected from a synthesizer with a high
level of psyct%,ilogical fidelity.

The study e:,.,mined three aspects of 3-D auditory displays: (1)
spatial separatýon of the sources, (2) degree of correlation of
the noi-ae comiiq from the various sources, and (3) listener head
movement. There *.s an obvious design tradeoff involving source
separ3tic'n. Source; spaced too closely will mask one-aniother,
while wide source spacing might unnecessarily sacrifice
resolvtion. It seems likely that the optimal separation of the
-uýurces in a 3-D 4uditory display will be influenczd by the
-haracteristics of the signals, such as their correlation, which
could be manipulated by signal processing techniques and depends
on the application. Head movement was manipulated in order to
assess the importance of head coupling.

Xethod

Seven Cou3tic model 8822S loudspeakers were arranged in a
circular arc of 3.0 m radius centered around the list"ener's head.
The loudspeakers were selected so that their amplitude responses
differed by no -re than 3 dB from 0 to 20 kHz. The responses
were flat to within 3 dB oat to 10 kHz, and then rolled off
gradually. Testing was conducted in an anechoic chamber.

The signal was a 500 Hz tone with an RK. amplitude of 2 V ac.
The tone was v•mplitude modulated by a 10 Lz sine wave with an RMS
amplitude of 3,5 V ac and a 5 V dc offse The signal was
presented exclusively from the center loa.-341peaker. It had 20 ms
rise and fall times which followed a cosieri-squared function.

Maskers were presented from either the center loudspeaker
alone, or from the center loudspeaker and two others, located at
±10, ±20 or ±40 degrees from the center loudspeaker. The single-
speaker condition represented the limiting case of 0 degrees
angular separation between loudspeakers.

Outputs of three independent white noise sources were used to
produce maskers with specified correlations. The siectrum level
of each masker source was 20 dB (re: .0002 dynes/cm ) at 500 Hz,

• ,-g At- t_- r.r rigin of the u k r .y wth th-. 'kistener
Sabsent. With throe loudspeakers active, the overall masker
spectral levels in the 0.0, 0.8, and 1.0 masker correlation
conditions were 24.5, 27.5, and 28.5 dB, respectively. The
maskera sounded continuously during testinq.

Each subject wa, tested in 20 experimental conditions. TheZe
were IC Head Restrained and 10 Head Mobile conditions: defined b-
aall possible combinations of three masker correlations (0.0, r,
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- .4--aO) X•three loudspeaker anglet (±10, ±20 and ±40 degrees),
• •: •p usne aditinal condition in which only the center

~asp*Akow was active.
..-An adaptive two-alternative forced choice procedure was used

-to -etim-te the signal level required for detection in. each test
blo~k, vbich included 60 test trials. Detection levels for each
condition represent averages over four test blocks. The signal

. lev_ was decreased a predetermined step size after every three
conaecutive correct responses, and increased the same step size
aOater each error, which constrained the percentage of correct
responses to be 79.4 (d'l1.16).

The subjects were 5 women and 1 man between the ages of 18 and
41 years with normal hearing ( < 20 dB HL at octave frequencies
from 125 to 8000 Hz, and no more than 10 dB interaural difference

*: at any test frequency).

Results

Figures 1 and 2 show the signal-to-noise ratio (SNR% required
for detection in the Head Restrained and Head Mobile conditions,

*:: respectively. Three major trends appear in both figuras: (1) the
* SNR decreased with source separation, (2) average SNR over source

separation was lower for 0.0 masker correlation than for the 0.8
and 1.0 correlations, and (3) the decrease in SNR with source
separation was more abrupt when the masker correlation was 0.0
than when it was 0.8 or 1.0. A comparison of Figures 1 and 2
shows that the results were virtually identical for the Head
Restrained and Head Mobile conditions at source separations up to
20 degrees. Beyond 20 degrees, the 0.8 correlation condition
showed a more rapid decrease in SNR for the Head Mobile condition
than for the Head Restrained case.

A three-factor repeated measures analysis of variance (ANOVA)
confirmed the first three observations made above. The main
effects of Source Separation and Correlation were both
statistically significant (F(3, 15) = 22.93, p < .001 and F(2,
10) - 25.51, p < .001. respectively). The interaction of Source
Separation X Correlacion was also significant (F(6, 30) = 5.42, p
< .001). The main effect of Head Movement and the three-way
interaction of Head Movement X Source Separation X Correlation
were not significant (F(I, 5) = 0.02, p > .05 and F(6, 30) -
0.94, p > .05, respectively). None of the remaining interactions
in the ANOVA were significant.

Discussion

The results show that signal detectability in a 3-D auditory
display is better with uncorrelated rather than partially or
fully correlated noise sources. They also show that increasing
"the angular separation between sources produces a progressive
release from masking, i.e., an decrease in the SUR required for
detection. The release from masking with source separation was
more rapid when the noise sources were uncorrelated than wnen
they were partially or fully correlated. Head movement had no
effect on the SNR required to detect the signal. Thia rcsult
suggests head coupling of the 3-D display is not necessary for
the detection task used in thii. research.

When the sources were 40 degrees apart and the masker
correlation was 0.0 the SNR needed for detection in the 3-D
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d-S- y- was about 2.5 dB less than that in the single-source
; 0 ~--;~~n~~ti-.Rwvor, the oabsolate sigral level needed for
-- teit.on :wsý.•til- about 2 dB greater than that required when

: .y-4a ' )ug loudspeaker was active. Thus, separating the
S~uZCOSanid reducineg the masker correlation reduced but did not

a-i AOte-' mas•-ng in the 3-D display. Obviously, if one's only
•:•;J.•-•'iitat iimproving signal detectability in a situation in

1r*i~)isignal direction is known, this 3-D display would be
inft ri•ror to single-ibsource listening (which is similar to auditory
.-- i-lays in submarine sonar systems). However, 3-D displays may
ikave other important applications. For example, they could be

-'.';sid-to simultaneously monitor multiple directions for new
-i:. iAls-. 0oll and Hanna (19-89) reported that operators were able
to ' aultapneously msnitor an auditory sonar display for any one
of four possible. siqm3- (i.e., monitor in parallel, like an

'1a. proc~eszor). 3-D displays, which allow the listener to
&i• . tauoualy monitor multiple directions, might therefore be
__iu[.%ior to single-source displays in which the listener must
' a&n a" -to difterent angular sectors and listen to each in
suc-.. cession." That is, the the mean time to detect a signal from
;ny.-arbitrary direction might be less for the 3-D display in
-spite of the 2 dB disadvantage in signal detectability. 3-D
displays may also offer advantages over conventional single-
source displays for other types of tasks, such as rapid

" =classification and tracking of signals.
The present results show that the sources in a 3-D display

must be widely separated ( > 40 degrees) in order to eliminate
-askdng. However, the variables examined in the present study
represent only a few of the signal parameters that could be
manipulated in designing 3-D auditory displays. Further research
is needed to examine additional signal parameters to find ways to
further reducing masking in 3-D auditory displays, and to
det*rmine the effectiveness of these displays for tasks other
than signal detection, e.g., discrimination and classification.
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Abstract

A ctiiml vmien' ienting i~ayUtiol
(RAPOM) s th mam in hich cvmaionis portray.d or coded within a ghve

dWA squbmTo evaluat 3ome potcntia1 infotaion coding stratgims the curren
s-"dy-wo coducted in which perfonnnce (accunicy and waicuon tme) on a

RAPO~dscszch umitiudag task was compared for eight infonnanon codin form=t
at arius p Renttion ratms Results indaate siniicndifferences in both accuzracy
and Zi4aM for LW 4s& IIUmfb Lw uingW the dffcmt oude at varying fram
duratianS. T-lis dama effec y pares thcmigiial set of eight coding concepts down to
fwe--cokt, fot and l ..icntio--that yielded th ben perfamn= on the
RAPCOM task. Thee findaings mrmee a step towards defining efficient coding
formats for future agptwas of RAPCOM technology in operationa settg.

An advanced visua &.,*ay tchnobW has been developed at the Armsrong Aemspace
Medical Resech Labtmrry based on basic research that used multiple soquLtial fiames
paradg• for studies of visual search (OCase, 1M) and rapid serial visual presenion
(RSVP) readiug f 14. Rapid Display Technology (RAPCOM) is a
new approach (US Pamnt #4• 45,645,4 Jul 89) for improving information trnsfer in visual

*.. displays In essence, RAPCOM is a display scheme based on the abi"ity of human observr
to effectively Proces information presented in rapi temporal sucesson within a single spatial
location. (See Figure 1.) As a result, he need for sccadic eye movements is elim.nated,
yielding a. si• i svins pin time for information transfer that ma be critical to users (eg.,
fighter piltots pQ at the limits of their senscry capabilities- in Mann and Boff
(198A) hav PCOM savings from two to five times over comparable conventional
display mwys. In sum, RAPCOM technology offers the designer several potential advantages
over coventional display appmaches: enhanced speed of information transfer for some types
of infonmation processing reduced space requ•emnts for the display, since several pieces of
indepedent inkziaton can be presenred by a single RAPCOM window, control over
infomaon sampling sequences which can cnorag superior display mmitoring surategies;
and ease of implt ion in operational me where displays are already largely
computer driven Madn and Boff, 1988).

SElgg . A conventional display with th=re windows and the
conr spouding RAPCOM display (not to scale).
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•_While previciu 7esearch efforts have deron thate m RAPCOM technmlogy is a viable

concept W Boff, and Donovan, 1987; Matin and Bo, 1988; Osgood, Boff, andDonovan, 1988; Payne, 11988), its feasib~ility for application in complex system environments

remains to be shown. The key to swceissfd application of RAPCOM technology lies in
whether or not the information presented can be portrayed so that successive frames can be
--independeny dasriminiated by the system uscr. A critical issue hem is the manner in which
the information in a given fhame is portrayed or coded with respect to any other firae of
_.inrmation in a RAPCOM sequence. In other words, if information is not adequately
"coded", it will likely appear to the system operator as a meainngless jumble of letters and
numbers. A coding strategy is needed that will optimize the usefulness of RAPCOM-presented
information and enhance its potential for operational crew system applications.

A review of the coding litatuzre rvealed that for normal adults, language as a code or
fornaL takes processing priority over all others because of its vast overlearning (Teichner,
1979). Thus, linguistic and contextual cues may satisfactorily act to code some types of
information (Chen, 1986). However, when the information presented consists of numeric
values or sets of related variables (e.g., in-flight parameters in a cockpit environment),
contextual coding alone is unsatisfactory. Several other coding altematives iiave been
suggested. color of a single item or segment of data, brightness contrast of certain pieces of
information, symbols or shape coding, alphanumerics and different types of fonts, size,
flashing of an item, inverse video of field and ground, !ine typ, and redundant coding, which
may enhance the effects of individual coding schemes (Narborough- Hall, 1985; Christ, 1975).
Alone or in combination, several of these coding concepts may be feasible for incorporation
into a RAPCQM scheme.

The objective of this study was t compare several pDtential information coding strategies
within a RAPCOM paradigm, and to select three or four that showed the greatest promise for
furare resear-h. Eight coding conditions were developed to help subjects discriminate frames
of information within RAPCOM trials. In the "label" condition, each RAPCOM frame had one
of four labels: "A", "B", "C", or 'U". In the "frame color" condition, the surrounding area of
each frame was colored one of four colors: cyan, pink, yellow, or red. In the "text color"
condition, the border of each frame and the text within each frame were colored one of four
colors: blue, red, green, or black. In the "font" condition, the text within each frame was
displayed in one of four fonts: italic, bold, underline, and shadow. In the "background
pattern" condition, the surrounding area of each frame contained one of four pae:rns:
horizontal lines, diagonal lines, dots, and checker board. In the "frame shape" condition, each
frame had one of four shapes: triangle, rectangle, diamond, and oval. Finally, in the "spatial
offset 1" and "spatial offset 2" conditions, each frame was offset slightly from the center point
of the display. The difference between these two conditions was that one displayed a central
focal point and the other did not- Previous RAPCOM studies used rectangular fi-ames with
black borders and text, and a white surrounding area.

Method

Four subjects, two females and two females, ages 22 through 29, participated in this
experiment for five sessions. All subjects reported having normal color vision and 20/20
corrected visual acuity, and were right-handed. All subjcts had prL,'ious experience with the
RAPCOM paradigm, and received five training sessions on this particular task.

This study was conducted in the Design Effectiveness Technology (DEffech) Laboratory at
the Harry G. Armstrong Aerospace Medical Research Laboratory, Wright-Patterson AFB, OL
An Apple Macintosh II laboratory computer system with an enhanced color graphics monitor
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provimed overall control of stimulus presentation and dat acquisiion. Pngramnming was done
primarily in HyperCard, with X Command supplements written in C. The response panel was
a standard Apple keyboard, placed on a comp, er table in front of the seated subjcct. Four
response keys were designated with the labels A, B, C. and D. Subjects were permitted to
choose which hand and finger would operate the keys. The computer recorded accuracy,
reaction ame in =illiseconds, and also recorded which keys had been presed. This
information and cthe summary dam were printed out on an Apple aserwri H imediaely
following each session, so the expe-ienr could monitor the subject's performance between
sessions.

The experimental design consisted of two within-subject factors, coding condition and
display speed. In total, subjmcts ran eight coding conditiors at five display speeds. Coding
"conditions included label frame color, text color, background pattern, frame shape, font, and
two conditions in which frames were slightly offset spatially. The frame display times used
were: 250 ms, 200 ms, 150 ms, 100 ms, and 50 mis. Before each run, subjects had up to five
minutes to memoi the code that was in effect for that run. The stimuli consisted of
RAPCOM frames containing three-digit numeric values ranging from 000 to 999, with
200-800 conside=d "in.bounds". Four arbivrary parametemr A, B, C, and D, were defined to
cormspond to the four frames of information presented in each traL In an operational setting,
these parmeters wo.ld be meaningful (e.g., air speed, altitude, etc).

Subjects were told that their task was to respond as quickly and as accur-dey as possible to
out-of-bounds values presented during RAPCOM ials. They wem instructed to determine
which of four values ptsented per trial was out of the preset boundaries, and to kientify which
of the four constant parameters that value correspondd• to. For example, in the "fra= color"
condition, a cyan surround corresponded to paramete A, a red surround to parameter B, a pink
sumrrund to parameter C, and a yellow s=rround cosponded to parameter D. Rcspouses
wee given by fir pressing "Enter" to acknowledge that a value was out of bounds, then
pressing "A", "B". "C', or "D" to identify which parameter was out of bounds, and finally
prssing wEnter again to signal that the response was completed. Reactimon times for all three
button presses were recorded

Subjects completed five one-hour experimental sessions. Sessions consisted of twenty-
four runs of ten trials each-a total of 240 trials per session. Within each session, the order of
condimons was randomized. Within each trial the order of parameters pented was
randomized. Also within each trial, the three-digit values were randomized between 000 and
999, with one of the four values being out of bounds. All trials were scorxd. Each rnm
consisted of a three-second ready signal followed by ten cycles (trials) of four RAPCOM
frames. The run would not continue until the subject made three key press responses
following each trial Subjects received feedback regarding their reaction times and accuracy
following each run.

Results

A repeated measures analysis of variance was conducted to assess the effects of frame
duration and coding condition on accuracy (% correct) and reaction time. Reacdo time values
"used for analysis were calculated by adding the reaction times for the first two button presses
for each trial. rprsting the cognitive portion of subjects' rrsponses. For F-tests involving
more than one degee of freedom in the numerator, the Greenhousc-Geisser degree of freedom

The effect of frame duration on reaction time was significant, F (1.5, 4.5) = 39.34,
-2< .002, as was the effect of frame duration on accuracy, E (1.5, 4.5) = 70.30, Ia < .001. As
frame duraton decreased, reaction timc increaed and accuracy decreased, indicating that
RAPCOM performanc, was better at slower display speeds. See Figure 2.
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Discusson

*lbe initial hypothesis was tha certain cedes would be mot inxuitive to lear and use, and

analysis suPports this hypothesis, finding signilicant difference between codes in terms of
perrMnanc-accray And reaction UiM ThU frme anlor, text color, font and two spatialos .tto codes proved to be the most effemtve, while the baclground, label, and &rme shape
codes werek~ Ica~ffectve in faciliatig RAPOOM performancoeo Fmider these five effective
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I
codes can be collapsed into three genera coding staegies: color, spatial ozinezxaumm, and fonL

Fuithe rcsearc on coding issues will compare vMUMMSon of these three most promising
coding urawegim which failitated the fastest reaction times at the fastea display speeds, and
yieldd :he highest accuracy. The focus of the next study will be to futher narrow and define
the fesible coding apprachs, examine the effects of redundant coding, and uinmately select
an opnimal RAPCOM coding formatL Other Lines of research planned for this techaology
include: (a) evaluating the effect of RAPCOM coding schemes in dual-task paradigms, and (b)
testing the effects of high-g aceleraio on RAPCOM performance in a dynamic environment
simnuor.

Pomattial applications for RAPCOM technology include military crew stations, air traffic
control centers, nuclear power plants, space staions, and any other oumplex, computer-
con=oled systems in which human operators must receive and manage large amounts of
inoraton(Matin et aL, 1987). Howtver, full realizxiaon of this potenial is contingent upon
defining an effciem, effective RAPCOM coding format. This data effectively pares the
original set of eight codes down to three coding strategies-color, font, and spatial
onntawno-that yielded the best performance on the RAPCOM task. Thus, these findings
represent a step towards applying RAPCOM technology in operational settings.
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- .. . THE REDUMM OF QY CES L-VISLAL OVMWAD IN THE COCMPIM
-Lisa F. Weinstein, Ph.D.

U'iveU• ity of Illinois at Urbana-Champaign

Ab•stract,

A time-sharing experiment L'-..stigated the use of non-
traditional flight displays ior tne reduction of central-visual
overload in the cockpit. The possibility of a compatibility
mapping between the type of task and the presentation location of

t-he task in the visual field was also explored. The results
indicate that a non-traditional flov-field display allowed for
accurate control and the most efficient time-sharing. Limited
evtdence was fouwd to support a compatibility hypothesis.
The inzreasing complexity of technology found in the aircraft cockpit

has dramatically increased the number of displays from which a pilot must
:extractinformation. As a result, the central vision of the pilot hea become
overloaded which could lead to decision making errors and increase the
potential for accidents. The experiment to be described tested two
po--iblitlew for reducing ceutral-vioual overload. Based on the relative
strengths of central and peripheral vision, the f irst. possibility involves
off-loading some visual tasks to peripheral vislot. Tt is well established
that with retinal eccentricity motion sensitivity is '-egraded less rapidly
than acuity. One hypothesis in the current research was that when central
vision is overloaded and visual-spatial tasks are to be off-loaded from
central vision, performance on notion-tasks will be degraded less then
performance on object-recognition tasks.

1*ibowitz (1986), in presenting a dichotomy between focal and ambient
vision sugested that a wide field-of-view including peripheral vision is
best suited for motion-Judgment tasks, and that when presented in this
manner motion taAs can be performed with few processing resources.
Leibowitz's theory would sauest that peripberal vision would be better at
tracking and at time-sharing than central vision.

The second method suwgested for reducing central-visual overload
involves the use of non-traditional flight displays. The current study
examined the use of peripheral vision and flow-field displays. The use of
peripheral vision horizon displays (PVHD) has been widely discuszed and a
variety of attitude indicator displays for aircraft have been designed and
tested using this channel. Hameluck (1988) presents a critical review of
the literature on the PVMD. If these displays are effective, they would
provide an alternative method for presenting attitude information to a pilot
while reducing central-visual load.

+-"- ~ -of - re--mr-a--,--wllbe-----erd -- b

flow-field if it meets three criteria: 1) exten3ion across the central and
peripheral visual fields; 2) presentatlon of information in a way that is
pictorially conaistent with the information available in the real-world;
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.) .i rporAtio of characteriotics of displays which have been called
W-4-l•o0caX <lie. splay and compression, see Gibson, 1979). The symbology
lmn t e flov-fleld display was designed in part based on Roscoe's (1968)
-?xncpl of picttwrial realism. Roscoe's idea suggests that realistic
pictures rquire less interpretation and processing (or it Gibson's terms,
ace d0rmc°t perception) and should therfore require fewer processing
reso~urce". The experiment examined the attentional demands, in a dual-task

- .. f.ht si.mulation, associated with the use of non-traditional displays.

Method
;•,•. - isplavs

Three experimental displays were employed which are pictured in Figure
I. The figure illustrates the three displays showing high altitude, and a
right bank with the aircraft heading right. The first display is a central
display similar to a traditional attitude indicator, except that the current
ceanru l display was outside/in or world referenced. An horizon line was
located in the center of the display and extended the width of the flight
envelope. The task was to maintain the symbol upright and on the center of
the horizon line.

-ad beeding rtbt o~f **uta..

The second display, shown in Figure 1b, was a peripheral display. The
display consisted of two crosses located 20 degrees of visual angle apart.
Behind each cross (during level flight) was an horizon line that extended
the width of the flight envelope. In order to maintain straight and level
flight, subjects had to maintain both crosses centered on the horizon lines.
The task required that the subjects view both crosses simultaneously which
could only be accomplished with peripheral vision.

The third display, ano, in Figure ic, was a flow-field display. The
display provided splay and t loression information in the form of horizontal
lines, and a full-field hori•.•i lint Altitude information was available
fron the changes in the splay angle, as well as from the distance between
the horizontal lines. The task was to maintain straight and level flight at
an altitude displayed at the beginning of the trial.

Flight task

The flight task consisted of a two-axis compensatory tracking task.
Subjects were asked to maintain straigh,.. and level orientation vhile being
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ltz4etd _`About by pseudo-random wiad ga1sts. During eac of t etre
*.' p terienital sessions, subjects completed 10 trials. Trials lasted four

I~nt~t4S, ring which subjects hovered as opposed to moving through the
i.". T-,, Subjects controlled altitude through pitch, and heading through roll
4.W. -ag fit or0er control dynamics. Root mean square error in tracking was

as well as root mean square control velocity.

____a_ talec

While flying, sabjects periodically perfornied one of two secondary
tasks, an object-recognition task and a motion-discrimination task. In the
object,-recoguition task subjects were asked to identify one of two shapes
(i.e., a square, a diamond and a triangle) which appeared either in the
center of the display or at both of the peripheries for 500 masc.

The motion-discrimination task was in most ways directly analogous to
the object-recognition task. Two rectangular windows filled with random
dots appeared either side by side in the center of the display or at the two
peripheral locations of the display. The dots in the windows were either

-*• lmovinge-.dn, not moving, or moving up on the display. The duration of
presnntation of the stimuli was 500 mec. Subjects were asked to indicate
the direction of notion In one of the two windows. Accuracy and reaction-
tim to classify the events was recorded.

• Apgaratus and sUects

The experimental displays and the secondary tasks were presented on a
Silicon Graphics 3020 IRIS computser system. A high resolution (1024 x 768
pixel ) color sonitor presented the displays. Subjects were seated such
that the monitor subtended a visual angle of 31 (horizontal) x 24 (vertical)
degrees. Flight control was input by using a 2-axis spring-loaded
displacet stick. Responses to the secondary tasks were input by a
keypad. Thirty right-handed male students from the University of Illinois
volunteered as subjects, and ten were assigned to each display condition.
All were flight naive, ard reported normal or corrected to normal vision.

Results

Flight data

The root mean square (RMS) errors (altitude and heading) and the
control velocities (altitude and heading) were recorded during single-task
and dual-task flight trials. MANOVAs were conducted on these measures to
assess the differences in time-sharing performance with the four uecondary
tasks and the three display types. In RMSE altitude, there was a small
advantage for the central display (F(2,27)-3.25, pm.O 5 4 ), relative to the
flow-field display (see Figure 2). The RMSE heading analysis revealed a
significant task type by location interaction (F(1,27'-5.35, p<.05) (see
Figure 3). When the tasks were presented centrally, they effected flight
performance equally. However, when presented in peripheral vision, the
shape task produced significantly greater decrements in flight performance
than the motion task.

335



U -� -� -

-.--- '. � - - -

* .- �--�- p --

A
I j -�

1 I
If

.� �, Ii

A.. i-'. - Ij f
I

/ I
_________ SI

x'I-

'iII� a **.-'\*- �
II * U..

11 1 U

!jj '* *. 01* Jj�I
jij .. !

II 'V �aIii

Ij C -Ii

IiiI
I

MI

'ii ' '__.��jj �i

336



-The RMS control activity (altitude) ana-lysis showed a aigaificant main
ef fect of disp"lay type (F(2,27)-19.52, p<.001). In order to achieve
accurate control with the central display large control actions were needed

----- (eeeFigure 4). Much smiler control actions werte needed with the flow-
-'iel display.

Second•ry-task data

The MANOVAs on the accuracy decrement scores revealed that the location
of the task has no effect on accuracy with the central display, but has a
significant effect with the peripheral (F(1,9)-9.41, p<.05) and flow-field
displays (F(1,9).-5.87, p<.05). With the latter two dsplays, a central-
secondary task resulted in smaller accuracy decrements than a peripheral-
secondary task. The absence of a difference with the central display
suggests less interference between two central tasks than between two
peripheral tasks.

Conclusions

Several general conclusions can be drawn from the previous discussion.
First, tasks presented iL peripheral vision are consistently more difficult,
whether they involve shape or motion discrimination. This finding
contradicts previous suggestions that peripheral motion processing required
few if auy resources. Second, central and peripheral vision do not
constitute separate resources. If they did, then time-sharing one central
and one peripheral task would produce the best performance. The current
results showed two central tasks producing the best time-sharing. Third,
the RMSE heading data suggest that when off-loaded to peripheral vision the
motion task iaterfered less with tracking than did the shape task.

Finally, although the central display resulted in the beat single-task
altitude control, the flow-field display was found to be superior to the
central and peripheral display in several ways. The flow-field display
allowed for fairly accurate control, reduced control activity, and very
efficient time-sharing. Future research will further investigate the use of
flow-field displays as a possible solution to central-visual overload in the
cockpit.

This research was funded by a grant from NASA Rotocraft Human Factors
Research Branch (Contract No. NAG 2-308). Sandra Hart was the contract
monitor.
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Knowledge Acquisition in Building Expert Systems:

Applying the Human Factors Perspective to Achieve a Principle-Driven

Process

Captain Jay A. Horn

USAF Academy

Abstract

This paper examines the problem of knowledge
acquisition in the development of expert systems. Whi-Le
many of these expert systems have been billed as possessing
the capability to robustly cope with the demands of their
particular domains, the literature reveals that often these
systems are less capable than expected by the expert system
designers, often due to problems during knowledge
acquisition. This paper proposes a principle-driven
process. based on human factors principles, of knowledge
acquisition for building expert systems.

"2he science of artifizial intelligence and its related subfields
of expert systems; robctics and machine vision, and natural language
processing have recently exploded into the forefront of scientific
and engineering research and applications. Expert systems, defined
as knowledge-based systems that emulate expert performance to solve
significant problems in a particular domain of expertise (Sell,
1986), are currently receiving a greet Leal of actention.

Because of this interest (and increased humuan factors interest,
see Wheeler, 1989), the potential benefits expert systems possess,
and the failure of expert systems technology (in general) to live up
to this potential, it is appropriate to examine how expert systems
are built and how the proces3 can be improved. This paper examines
the basic process of how expert systems knowledge acquisition is
conducted, with recommended improvements of that design process in
light of the humian factors perspective.

Problem Statement

Despite the claims of their developers, many expert systems hav;
yet to realize their potential as useful domain experts that provide
useable knowledge to system users. For example, Dreyfus and Dreyfus
(1986) describe numerous examples of expert systems that did not
successfully meet theif intjended gs bcie . -...... -T

process of acquiring domain information ignores some basic design
principles that human factors engineers use daily.

Central to this concept is an appreciation for the information
requirements of the expert when performing in the domain. Addis
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"(1985) has indicated that a more complete understanding (rooted in
theory and establishment of in-depth techniques) of the human factor
in the process of expert system design is required if the science is
to move forward.

Kidd and Sharpe (1988) are also concerned with the lack of
research investigating human expertise in artificial intelligence-
related fields. They regard the current generation of expert systems
as experiments, which have focused impressive amounts of
computational power on specific problems in highly isolated domains,
but have yet to achieve sufficient basis in theory to allow growth
into diverging domains. They write:

Success of the system is directly determined by the appropriate
representation and application of specific knowledge from that
domain to solve an isolated problem. Despite the vast amount of
data now available as a result of these experiments, we are
still unable to explain the "why" or "how" of successful systems
or to predict for which other domains and tasks the current
techniques will work. This is because no theory of tasks or
domains currently exists (p. 147).

These represent a sample of the comments researchers have made
urging additional research and improvement of the expert systems
development process.

The Nature of the Problem

Allen (1987) describes five examples of traditional
methodologies of building expert systems. Each of the methods
"require a step to gather and define relevant domain knowledge that
contributres to performance. This identification and 3tructuring of
the domain Knowledge necessary for adequate performance is gathered
using otfen painstaking and inefficient interviews, known as
knowledge acquisition (Boose and Gaines, 1988). The entire success
or failure of an expert system is usually determined in the knowledge
acquisition phase. improvement of this step would make a significant
improvement to the expert system development process.

Hx~ert Systems Knowledge Acquisition

The knowledge acquisition process is typically performed by a
knowledge engineer (or engineers) who interviews and questions the
domain expert (or experts) using real and hypothetical examples of
cases to determine the heuristics used by the experts. When these
"rules of thumb" are stated in an "if-then" format, a rule-based
mcdel of domain expertise is created (Klahr and Waterman, 1986).

This set of rules forms the basis for the rule-based expert
system. If this set of rules is irncomplete or in error, the system
will not perform as anticipated. Revision of the rule-set and
ad itiona1 expert interviews a-e required to bring the system up to
acceptable levels of performance.

This problem of a long and tedious cycle of interviews and rule-
set revisions has been referred to as the "knowledge acquisition
bottlene.k": (Feigenbaum, 1977, p. ,1). Waterman (1986) has observed
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% ethe Owdgf acqui~sition step car. eatand "over a period of many
- New methcds of knowledge acquisition that allow the expert
to corunicate directly with the machine to develop rule-sets have
Imr. • •denveloped tt circumvent this problem (see Quinlan, 1987, for
.ome examples). gowever, the need to refine and correct the
knowledige initielly gained is still evideint in spite of these new
methods (Kiahr and Waterman, 1985).

Many reason, have be-2n offered to account for the difficulties:
encountered in knowledgý! acquisition. For example, experts are
believed to have difficulty articulating deeper-level rules, experts
may forget to include rules they take for granted (commonsense),
and/or experts may make incomplete or erroneous assumptions.
Generally, the difficulties focus on the problems inherent in the
interview process aad getting domain experts to translate largely
intuitive processes into verbal representations.

Why Is There a "Bottleneck"

Artificial intelligence and expert systems researchers have
failed to notice their traditional approach used in building rule-
based expert systems constrains the domain analysis to only those
elements supported by the current level of technology. Herein lies
the cause of the "bottleneck" problem. This bias towards the
limitations of expert systems technology can prevent system designers
from adequately understanding the domain and those information
elements critical to successful performance in that domain. Figure 1
depicts the steps involved in this traditional approach.

Sexperience. ThisOflY* riepreent hat t Ebeivsexetsstm a

Sdo a~~nd Sthe types ofinorato ythycaabisupport.pace (Econen is th

S•~SCS is limited by the knowiedge engineer's contact and understandin•
i of expert systems.

As nhe erfortns the knowledge acquiisition process ir. Step 2, an
Elicited Domain Tnfor.ation•equirements Space (EIRS) is developed

I • -........r.--cr1tc^Ad , the T.r', •oa~ Information Requirement:
S~cs (TIRS) via the domain exp,.ft. The EIRS is only as com~plete as
what the domain expert stat~es and is included as important by t~e KE

• •--• It is necessarily aon in•-ur•lete subset ct the TIR.S.
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In Step 3,- the ESCS are mapped onto the EMRS, apparently
covering the entire domain. However, in Step 4, after actual use,
systetz performance is often found to be less than expected. If it
were possible to map the ESCS onto the TIRS, a significant portion of
the domain would be found to be unsupported. This lack of support
e--plai.ns much o! the resulting poor system performance.

Conclusion and Recommendations

The knowledge engineer's inherent bias towards the system
prevents him from fully understanding and appreciating the domain
information requirements. The K2E's attention to what the system can
support often distracts her from identifying what information is
necessary and critical to domain performance. Therefore, the most
relevant (but often unsupported) information aspects of a domain are
not included in the expert system rule-set, resulting in sub-standard
system performance.

An appropriate model of human cognitive task execution (see
Horn, Koubek, and Cacioppo, 1989) applied to the knowledge
acquisition process would result in a more complete and valid
represent-ation of the domain. Figure 2 outlines the use of such a
model in the development process. Steps 1 and 2 use theory to
specify and define both the domain elements and capabilities of
expert systems. What is important to note is that the domain
information requirements are defined first, to insure the all
relevant and critcal aspects of the domain are represented. Step 2
then casts the capabilities of the expert system inlight of those
domain-specific information requirements. Therefore, in Step 3,
mapping the two together results in an accurate estimate of the
.degree of support (coverage) that can be expected by the expert
system.

in conclusion, by utilizing the human factors principles of

user-centered design and identCi-fication of domain information
requirements, it is appears possible to mizigaLe Lim VZODbLam Of
system-bias in the knowledge acquisition process. Research to
investigate this hypothesis is recommended to improve the critical
function of kncw.ledge acquisition and result in more capable expert
systems.
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_.-r.,e S.lm-ion• in an Air bat rairjrd Syste
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Untiversity of New Mexim

Abstract

'The ivioe of the present research was the (ariscn of a rule
based expert system against a -xhzal netwk epert -system in the
domen of air cm&bat maneuering. Di fferences betwe the

azdiitectres wa exp1ored andi bypotheiss as to canse Of
differutial rerfonagu, wre ne. In addition, a wthao1olgy f=
.. we at-img rule based systws into a nuial netwrk was also
p:sestecL. Both ml wexe cotad with zqoert fighter pilots on a
truster task- 'flu razrl retwrk agreed with manever selections

Iby exprt fighter _pilot:s 2. 5 Ui urn often than the rule
based system. Mume finding -e explained in temof the ability
of neural nets to generalize mazeuer seL-Actions to rav~el aLW-pi
ccdittits. Other il1icatio of tbose reults wee also discusse.

She goal of this research is to deelop a nral neork modKel that
selects offensive and defensive maneurs for the dcmain of air cotd~at
-- tanhN-. peci ly, t present research wilI capae a rule based
a e , Air CO~at Exert Simi.latioz (AM), against a neuranlebwic
ardtctre, Tactical Air bat T ainer (7ACT), as mdls of
Air Ccbt )ianeuering (ACH). Eac md a u is designed to selec basic fight---

-- er (i.e-, varees that enhan c-'s tactical positin) daring AC.
M'e ultimta goal of the present work will be the i=)le nm:tation of a stand
alone per'soala coupater training system to be used as an adjunct to flight and
classr-m instuction during the training of undegraduate fighter pilots.

QCrruet wrk on '•T is a direct decndent of previous aric ne by
Clkmith and scdvanev•ldt a C E (Goldsmith & Schvareveldt, 1987).
seleed classical manuvers using a series of production rules defined as
condition-ection or if-then stateents. An examle might be, if ny opponent
is in frunt of me and a•r range is less than 1500 feet then fire guns. In
all, thee are 38 procicticn rules that select 12 offesivo and 5 defensive
classical muaz ,vers. During operation, AM samples an ACO scenario a&d
attempt to find matches between rules and ACH cohitions. Ihmn a match is
foand a rule is selected. Bcause ACK is such a dynamic csision ma•g
enviravort it is quite often the case that om-diticzn for more than cne rule
are satizfied. M'aen more than cne rule has been selected a tie-breaking or
cunflict resolution procedhzre is applied in an attempt to discriminate the
best marmuver. A=' conflict resolution sdhee is to select the rt general
nile. That is, the nuzver rule that has the f eest airspace descriptors
deained (i.e., iewest nrimber of cCrditiLxxs defirti) i± w-t

A prblem that mway coflict resolution shemes have is that they operate
at a syntactic level. An*hex way of stating this is that the information

tained within the condition half of tied rules, that was initially used to
make selections, is not used in the conflict resolution proess. Rather,
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ta-ifca~~i suchd as ho anor how few candiitcz arm specified by the
saet of rules. bo the barid of ibween pabymtial acticrM.
It thi be the case trt sWt-qr of airspace canoiti. , within rule carry

td a ey efectican abeonid that fond in masres of the
mperatlity or ti.liaty of the individual riles. MW canflict relutit

V-. I&n1r=s I•ecx* this i tic aspect of a rule. On approach to capturing
SPiMiC oci I~iai of amditicrs in airx cý oonmriois is to write large

= at iin ruln . in dynwamic iMews.
this can lead to %st raes of rules. in an attr t to u ierctat this
Iinitaticr of rule based expet system a ro-rat rPl ts rk n)ae; of AOy was

X =jcr advantage rwral nztwcx =dels have ever rufle based systws is
that they are designed so that p a rf a degrades gracefuly giana
Iz=zuaete cc rrxzy if icatico of irpa infoznmtici. Neural netzwaric are
do W such that they selea an ction in term of pevicouly l•beot

pings of st i Jo respons as i ra ratak used hexe is able to
o IIze to previously learned reSpwam given imcuplete or rrel instances

ai=pra crditins. In other d to the .that a re set of
oc*iitcrwchu.1bzvan SM scieiario is similar to a pattern that has already
trained into the rabcn , a si.n- Ia pattern of Ir-si will 00=

mm the nba tk rsultl. in a shilar respe (Arbib, 19i7).
as aas advantage neural netwaon have msar rules is that the ambK is

traimd in nh the sum way Udergrackunte Prlots (UPs) are; -- naly, boith
U-- and the nen ak are exposed to a large muber of AC( senario and asked
to Make the a- 1rq=IAte uratre selectiocn. Upon seletan of mrwat rs both
UPs and the rebxzrk are giveni xvqpw fee~mack until they learn to iaake

Since the vrmwer rules in ACE uhexe based an initerviews with export
pilots as we as validated againstt experts it ws tu:zft that there ws an

iq~ort nt ixhaecke base cmutainad within thosee rules. n~xefore,, the
da~ig u= =do~ to train a ?mmirl r-etwork usirw the. .no~ta o*Ained

within the pvc~xtion rufles. In orda to train a ratzr usini this
infcmticn it iww necessary to re- zicptul 'e rule based miuvr~ seleictio
as a classifctm task. 7t oonditimu half of a rule was viewe as the
proitctype or cantral tmzkwjqy for mzkinx a maav'er cla ;ificatic. That is,
the conditior wem viewed as the attributes that cxzpoaed the prototype uh~ile
the action were thought of as the categories into ubic*h each prototype Ums
classified. Table 1 iliustrates the transfozuatimr of an aclrtc

mwver (ACq into a prototype wi1th its associated tmmiover category.

select (AC) if rtiye
y Air aft(0/45 #_,_, ,J,tn• arxf(_,_, F, S/V) 0•5_ ,_,_,_, 1, 6,7•,_, -75]

rel tive (2/12,_, -40o/250).

[1, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0]

Tal A Production iaL, Orix~tLAlized as a Prototype
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-It sbdu3d be nae tu~t th~e J noid blankc in both the pr-ndution
ýp~e on the I wtatype c~~sr1to coniticna that are un~spcified. In
_cW mbe= tbem um a ram of possible values for a sqeific airspace
corK1iticu tbeL average value wasued in the rxtiiark training pattem. Th

vona~sw: asam simly Ias a binary vectr i~mm each value,
40t~ftc ts a umorave~r. in thisz aaq aamslraticn is the finst value in

-tbe-09ýand s q: as 31 fiIl. alU other vo~oms am SrPe 1%
k y Os. Ma 38 rules In AM were rec~digure1 as 38 prtoy and assoiated
catogoy x. v s bsTh 38 Prttp-ae yvectors were used as t irpitV-
ptpit patea±si ci Which the neral rahm mm traline.

Xn a prewioaw stidy Qoldsnith and Schvaneveldt (1987) presented a serise
oc 40 airqmm s anaics to expert fighter pilots xito uere asked to select

nanOMM 7h irsBecM SOMMnice Pxr~MM* to the~ expert pilots and the
mxsev selict-ion they wifl be used to validate the pa: I %=iczi rules
and the neural netwok mrjarr selaicticxn Mrwecire datA a ollacte
from e~qmt pilots will also be uaed to celpre th petrfony-l of both

M2a Speific zatwcm to be wied was a m~iti-layered cpe trcr, =del with
a rczainsar activation~ bzction. The =- was tzained using~ the stamdard

* delta-rule or back-prcpqation gradwiet des=*n learmng algarittm (Pao,
M99). Th ntwk bad three layers drivei by twelve irp±t conditions. 2ýe

first hick~n layer had 12 nodes, the secon hiddlen layer had 20 ime, andi the
OU41i layer had 1? rx~se (a 12-17-20 netwok). All nodes, ware clt
"cczmcWted to axx~essive layer nrkles reslting in a total of 688

inte~mcEach ontro±ctio is cperaticnalized as a weight Whaich
reflets, the degee of a :oiaticxn bet~wen each rc~ andl e'Jey other

asa~ive layer ruxle.

Ih* fl~twok was trc.t-ým by presenting each of the maruve prototypes,
applying the nci-linear activationi fun~ctio, axp.1ting an error term, andl
nodifyimg th rnbAvuIc ienzwir.it took 17,50 block~s of ~mzwxver
111 0' t01 1 (i.e., 1 block is a single presentationa of the entire set of 38
amzir~ prototypes) for the n~etwrk to 1xn~ to correctly classify 36 of 38
zarxzvrs. Th reasoni the rudt~cr-k did rx~t ieu all 38 zwar~ver
cl assi ficationm was that there was an insufficivait rszkte of conacticrn

weights (i.e., the netwAcrk wa too szall).

Iesilts

The~ rule basedi system agreed with expert pilot maneuver s4E1&ticins in 1'i
of 40 transfer scearios (25%). rIhe rmural network marv1ver se-lecticrs agii'ed
with xpr pilot select-ims in 27 of 40 transfer scenarios (67%) Usir a
binomial diztribiicn, the prc*mbility of either ~idel agreingirh with eaqpý-art
pilot zvnsiver selection at the levels reported ht-.ere due- to diar iz
seswntially zero (P < .0001). 1Miile boh nz.ieLs reixformec well, it Wxuld ve
rotal that the rm.iral network~ agreed vrszh --ilot razeuver selecticn (-Aar 2.*5
tiz~ better than the prcx~icticri sy-stem.



wtaie bi-th mzdlas atree with the marjover selectic by expext
pilots at level&s si.ificantly better than chance, the perfor y-nxe of the
-ew•slr wtwud was uidb better than the rule bawed system. Initially, this
fi3r±ing seamd puzzling in that theneral networ was trained to recognze
the c tiore fr= the prcda,.icn system as wanm ver categries. In otn.r
UV•ft, the rneral etrk contaia the saw information as is found in the
prox•.ici system. he reas for the differec lies wit,. the ability of
nauxal networks to gracefully dgaegiven inocnplete or m~isy irp±t. Neural
ntok do nt have the architectural coswtraint of haviwn to nake C4ýl3cit
oiditim atctdes nrt do they bave to apply caifl•ic resolur-ion for a maneuver
claiif~icaton to be md. Rather, IMMver seotim is driv•.• Y the d• ee
of similarity between the pattern of activatio in the rebtozl and the
patterns initially trained into the network. A ieful mata#= is to think of
eauh trarifer cuidition as having a distams between itself anI the 38
pr&totype patterns initially trained into the network. Mie shozter the
distance, the grater the prcbability that the trarnfer pattern -wll be placd
into that categry.

-he proxci systm, an the other ba•d, yielded tied rdc ticrt s an the
majority of transfer scenarios. m result was that the coniflict resolution
straate arbitrated final rznier selectiorn cAmost transfer trials. This
was M4*crted by the fact that r&hn figter pilot mea-ver selectic was
Smmed with the set of all tied ,r us, agreemwt was nearly 95%. It
awears that the conflict resolutic stratey a~loyed by ACES deraded the
wjre t with first mvmver selection by exert pilots.

it is thec ase, howver, that both fi•xter Pilots and tutreV systems
act upon first rxverx selection• . his makes the first select.ic per
s~rio the critical perf--- test for a tui±rvrq/e/qxmt systm. In this
rejaxd, the neural network izpplurinted in the TPX sytmtn performed at a
- ri•or level to the prodx*-ion system while it my be the case that an
inareased nmber of pro ictiorn sensitive to unique airspace cakiticns ard/or
-n-l ricn of semantically based ccrfict. resolution strategies my enhance a
rule baied mol's ability to generalize to novel AcM sciarice, neural
netwoks already have this ability as a basic compoent of their aritecture.

Din ccrlusicn, a method has been demonstrated herebY rules frEi a
p i systam can be used to train a nrtral retw•k. 7he main benefits
are ruflected in erhamnd performane as a realt of the model's ability to
general to nod instajcs of airpac cirxitir5.
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Abstract

Instructional Systems Design (ISD) in the
military is based on a behavioral model of learning
and a ayotew approach to engineering management.
The current ISD process is adequate for some
traditional educational settings. However, advances
in-cosrnitive-*cience, now interactive training
tachnmologies, and increasingly complex training
raquirements indicate a need to broaden the learning
thecry that drives ISD and to adopt a more
integrated approach to training development. The
Advanced Instructional Design Advisor (AIDA) is a
proposed method to test and integrate now
instructional strategies for teaching complex tasks
using advanced technologies.

Irtstructional Systems Design (ISD) is the established
process for designing and developing instructional materials
for military training. This process works well enough for
relatively simple materials to be presented in a classroom
setting (Montague, 1988). However, the ISD process is
bankrupt, if not broken, when it comes to providing specific
quidelines for teaching complex tasks in an interactive setting
(Muraida & Spector, 1989).

Advances in educational technologies have brought the
limitations of ISD to light. Given a variety of available and
affordable presention media, how should materials be selected
and presented so as to maximize understanding, retention, and
transfer? The response to this question has been to give the
task to highly qualified and creative individuals and see what
they produce (Montague, Wulfeck, & Ellis, 1983). The answer
has been that imagination is the limit to instructional design.
What is lacking is a systematic method to determine whose
imagination is effective, when, and why.

that there is not a theoretically based justification for using
anything other than chalk and an instructor's imagination. What

347



is-.lacking is a well developed instructional theory.

There is obviously a great deal that -e do not know about
how people learn, so the best that instr.ctional theorists can
hope to get from learning theory is a goad direction to pursue.
The key, then, to developing an instructional theory will be
the testing, refining, and refuting of those instructional
-prescriptions suggested by learning theories. The Air Force
Human Resources Laboratory's Advanced Instructional Design
Advisor (AIDA) is intended to provide the key instructional
design validation component necessary to developing an
instructional theory.

Problem

It is difficult to claim that the instructional., design
techniques used by Air Force personnel are inappropriate or
fail to work. There is sufficient evidence to indicate that
motivated subject matter experts (SMEs) can use the existing
instructional design model to produce a training system which
meets the training need (Montague, 1989). Experienced SMEs
invariably choose a robust design mediated by the most flexible
medium known: classroom lecture/laboratory and instructor-
based. The problem is not that current ISD procedures are
inadequate to the task of producing effective classroom
setting, instructor-based technical training.

Part of the problem is that there is a scarcity of knowledge
and experience in designing instruction to be delivered using
new technologies. Even the best professionals produce wasteful
or inappropriate designs.

There has been no comprehensive evaluation of the relative
cost-effectiveness of training systems produced by different
categories of instructional designers. Recently, an
established aerospace firm with an excellent track record
produced a ccurse to teach Air Force technicians maintenance
procedures for a new weapons system. The students complained
that the $1M training program left them confused and ill
prepared to perform job tasks. If a major vendor with skill ,d
proAfessionals can make such obviously poor design decisions in
using advanced training technologies, then the extent of the
problem within the Air Force training community could be
severe.

This problem in making effective use of new technologies iE
compounded by the tendency to use more distributed training.
Delivering instruction at the job site has the obvious
advantage of keeping personnel close to their daily duty
functions. The disadvantage is that the job sites lack

"ademat nsumbers cf sk-illIed and knowledgeva' h~ I - J -- t 1

design and development personnel.
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-Thc ~ch4ca are two: 1) provide the needed expertise in the
-.. •II fieJI using tools and expert systems to aid the instructional

design and development process, or 2) develop effective
training to be delivered independently via computer at the job
&ite. Whichever path is taken, the zignpost is obvious:
effective use of new training technoclogies is the key to the
solution.

A recent survey at Lowry Technical Training Center revealed
that a general lack of knowledge concerning educational
principles and their implications for instructional design
existed at all levels of the decision-making hierarchy (Muraida
& Spector, 1989). Personnel readily admitted that they were
not comfortable in performing many of the design and
development functions necessary to develop quality instruction.

This problem is compounded by the need to use these new
technologies to train increasingly complex weapons systems.
The complexity of new systems has two implications: 1) the
resulting training requirements will be highly complicated, and
2) the requirement to train effectively increases in importance
-- complex new systems are typically placed in situations
calling for the highest system reliability. Skill acquisition
and skills maintenance become extremely important. The promise
is to handle the complex training requirements using new
technologies. The problem is to deliver instruction that is
highly effective.

The amount of knowledge necessary to design instruction in
these situations will continue to increase rapidly. A current
instructional design system based on expert system technology
might take about 10,000 rules. This is already too many to
expect any individual to master. We don't have years to train
instructional designers. The problem is that we need
instructional design expertise with advanced technologies now,
and. we need to maintain that knowledge as new techniques and
principles are established.

Solution

The problems just discussed indicate a growing need for
instructional design expertise, especially for training of
complex tasks to be delivered using advanced interactive
technologies. However, these technologies are new and
cognitive science is embryonic. As a consequence, there is no
sizeable cadre of instructional design experts.

The shortage of human experts suggests the possibility of
capturing the best human instructional design knowledge in an
expert system. Several instructional design expert systems are
under construction, the most well-known of which is probably
?Merrili's ID EXPERT (Merrill & Li, 1989). These systems will
most likely prove useful given the complexity of today's
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"~trailaing environment, although Richards 11989) argu s that
i-- • Mit tior.al designera should proceed with caution in using
. xpert. systems. The development of automated design and
development tools will also provide a key component in
-ddrewsing the problem of effectively using theae new
technologies.

Even if robust instructional design expert systems are
implemented successfully, there will be a need for additional
research to develop an integrated instructional theory.
Encapsulating current knowledge about instructional design in
an expert system should not preclude the expansion of our
knowledge about instructional design.

A well developed instructional theory should be informed by
established learning theories and should consist of specific
instructional strategies, principles, and prescriptions which
can be empirically refined and refuted. What is needed is a
systematic way to test instructional tenets, some of which will
pertain to the optimal use of advanced interactive technclogies
to teach complex activities involving a variety of knowledge
types and skills. The test vehicle should provide a means to
automate as much of the development and delivery of the
instructional materials as possible for the dual purpose of
providing rapid development of designs and maintaining test
integrity. The Air Force Human Resources Laboratory is
designing AIDA to provide the necessary experimental platform.

AIDA is based on the following assumptions: 1) behaviorism
is not adequate in providing an explanation of complex learning
activities, 2) cognitive science suggests that instruction
should be sensitive to the limitations of short term memory,
the types, representations, and organization of knowledge, and
the situated and intearated nature of human activities, and 3)
the p---inciples and prescriptions most in need of empirical test
and refinement are those which pertain to the selection,
sequencing, and presentation of materials for specific lesson
components in a highly automated and individualized learning
environment. In short, AIDA is r means for keeping
instructiona design apace with advancing educational
technology.

Ullmer (1989) has identified three elements of an
educational technology: 1) instrumentation, 2) teaching
regimen, and 3) image of the learner. With regard to the
learner, AIDA will provide a means to determine to what extent
and in which circumstances learner control is desirable. With
regard to instrumentation, AIDA will provide a means to
determine when and how new technologies, such as digitized
audio and video, can best be utilized.

teaching regimen. Weissman (1988) and others have argued that
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-s;±d• ts with a learning environment that is rich in both tools
-and data so that learning regimeLs can be tailored to specific

Conclusion

The current AIDA research plan is guided by these three
steps: 1) establish an initial theoretical foundation based on
cogni-tive and behavioral learning theories, 2) formulate
strategies, principles, and prescriptions consistent with that
theoretical framework, and 3) test, evaluate, and refine these
tenets in a variety of instructional settings. The first step
will be complete in May, 1990. The second step is expected to
be complete in 1991, and testing is expected to begin in 1992.

The challenge that confronts us with these new technologies
is to understand better how people learn and to foster those
learning processes using new technologies. Without a
systematic methodology for testing instructional strategies,

_* principles, and prescriptions, progress is likely to be
haphazard and wasteful, especially for complex tasks.
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Factos Afectirg Career Decisions of
Minorities in Naval Aviation

Annette G. Ia~den
Naval Aerospace Medical Institute

LCDR F. Douglas Holcombe
Naval Safety Center

This poster session reports the development and results of a survey questionnaire
designed to identify the reasors minority aviatots decide to join, remain in, and leave
naval aviation. About one-third ,.f all first-tour minority aviation officers returned the
survey. Results suggest that sone reasons are important for attracting and retaining
individuals, but that different reaso;-•. may acont for decisions to leave the Navy.
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Gender W fterences in USAF
Pilot Training Performance

Thomas R. Carretta, Ph.D.
Air F•,ce Human Resorc Laborator-

lThe Unites S&ies Amir Force USAF) began to admit wonmn to Urndergraduate Pilot
-Tining (UPT) in Septrmbcr 1976. By September 1988, 422 of 637 (66.3%) female
pilot candidates W4d completed UPT successfully cocnpared to 77.7% of vie malem during
the same pri'od (USAF, 1988). The purpo•e of this study is to dctrmine whether gender
differenc in UPT lperformance can be explained by scores on pre-seiecuian inst-nmnts
(e.g., aptiklde tst scores. acadmeic grades) curentlx1y being used to select pilot c*auddaes.
The subjects in this study include 14,240 maie and 410 female UPT studea E who
comnpleted UPT since September 1976. Gender effects are being examined separately foz
each source of cnunissiou (Air Force Axademy, Reserve Officer Trairdng Corps and
Officer Training School) as each source has its own pilot candidate selection procedures.
The predictor set includes Air Force Officer Qualifying Test scores and gender by test score
interacdon terms.

A emies of regr-ssion a.alyses are being performed to determine whether theie is
evidenc of differential validity (differences in regression slopes, intercepts or dispersion)
,,hen predicting UPT pennanc (e.g., graduation vs elimliaion; class starding) for
male and f•-male candidates. Implications for USAF pilot candidate selection wll be
discussed.

References
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1989 Survey of Air Force Life

Louis M. Datko
Air Force Military Personnel Center

Abs tract

Every three years since 1977, the USAF Survey Branch has used an omniibus
Oquality of life' survey to query members Air Force wide. The Survey of
Air Force Life (SAFL) is the only Air Force research that longitudin~ally
examines trends of m~embers' perceptions as well as present day issues.
Various functional agencies participate ir the survey by nominating issuos of
current concern. Included in the 1989 SAFL was functional representation on.
overseas policies andi programs, housinq, F.ýMilSuprCetshlh
resources, public affairs and human re~ at~os Isgasrtiiarn
sampling technique, the SAFL, adfministere1 to 12,737 Air Force membiars,
provides senior Air Force leadership %iformation by grade-groups, gen~der,
marital statuIs, Total Active Federal Military Service (TAFMS), aeronautical
rating, major coammand and career irtent. TrentG analysis of the data provides
insight into retention patterns, career intent, satisfaction with Air Force
life, economic well-being, patriotism and work relations. Further, a detailed
approach will explore possible multivarliate relationships between satisfactioll
with the Air Force and Career intent for the officer co,'ps. With this data
added to that obtained in previous surveys, thie Air Force will have doCUMented
over a decade of trends on Air Force members' perspectives.
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MMPI-2 UPDATE

Dennis Gaynor

5605 Green Circle Drive
Minnetonka, MN 55343

8W0-627-7271 ext. 5139

The Minnesota Multiphasic Personaiity Inventory (MMPI) has a long history of
application in military surroundings. At this session, there will be a discussion of the
restandardized version of the MMPi-2, and handout-s of the new scoring reports. The
WOriinal form of the MMPi was used for over 50 years with no revision in item wording
or content.

With the MAMPI-2, the tradtional features of the original test format remain unchanged:

-the basic scale set

-separate profile forms for male and female subjects
-handscoring keys
-norms with or without K corrections

The revised MMPI-2 features are:
-revised test booklet
-restandardized national norms
-uniform T scores
-n•w content scales

Also, there will be an Obscan 5 scanner on display. This is the latest in our line nf
scanners.
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Predicting Expert Individual Decision Making Effectiveness

William H. Hendrix
.-- Clemson University

Recently thee has been a great deal of interest in deveioping expert system models.
Usually an expert system is based on a single expert, however, policy capturing
research suggest that experts frequently differ in their models given the same

S:- information or cues. This research investigated within the Brunswick Lens model
whether expert effectiveness could be predicted from a rather simple policy capturing
project Results indicated that performance on a poticy capturing project was
predictive of performance on two expert system type projects. The results suggest
that more effective expert syclem models can be developed by selecting experts
based on their performance en policy capturing projects.
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Data for Iprovement of United States Academies

Clark L. hlemer
39 Longwood Drive

Sha"i , FL 325?9
- (904) 651-1739

This is to report & project, "The Clark and Lyn Hosmor Educational
.. emorial Trust," for an annual competition among the five United States
Academies of the Air Force, Army, Coast Guard, Merchant Marine, and Navy.

Our purpose is to provide data an the elements of schooling that
contribute to graduates' effectiveness on job and in the community. The
purposes of the academies and their Associations of Graduates (AOG) include
production of effective graduates, large class memberships in the AOG, and
collection of contributions for the Academies' betterment. Our project will
help to fulfill the academies' and our purposes, at minimum cost.

Part of the low cost of the plan derives from concentration on a small
portion of the elements of schooling. The data to be collected are only
the eleents, if enlarged or improved, that would pay off most in graduates'
effectiveness. Those are the element* at the top and the bottom of a
theoretical list of all the elements ranked in order of cortribution
to graduates' effectiveness. The Services use the came principle in e -aaluating
the graduates during their careers. Those at the top are 'enlarged' by
promotion; those at the bottom, unless improved, are not and may be separated.

The Trust calls for the LOG's in their alumni publications to request
each graduate in the classes 5, 10, and 20 years out to name only the two
elements of schooling that contributed most and least to his or her
effectiveness on the job and in the community. After several years'
experience, the AOG's request could list the major categories that had been
moat frequently cited, plus an 'other' alternative. At the present time, we
can only guess what the data might be. The actual data will be the payoff
as one of the bases for strategic review of the conduct of the performance
of the mission of the Academy.

The Academy with the highest number of usable returns before
President's Day from the members of the designated classes, divided by the
three classes' total graduates minus known deceased, will win the annual
competition. That Academy will have its name inscribed on and retain custody
of the Trust's 100 year trophy, until a different Academy wins.

The class of the winning Academy that contributes the highest percentage
to the total percentage, will win for its Class Fund at least $1 ,000.

The Trustees will insure that the cash awards will continue to have at
least the same value by retaining from income and adding to the True '

principal each year The rate of inflation times the principal.

Your criticisms are welcome. Thank you.
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The Theory of Survival Psychology

Captain Robert 1. Lawconnell, PhD
Frank J. Seller Research Laboratory

USAF Academy CO 80840-6528

Abstr.ct

A utility function which may be useful in predicting human behavior and decisions is
derived. It is based on the premlie that the primary purpose of an individual/family/group
is survival. Survival is assumed to depend on obtaining at least the minimum required
amount of needed resources. It is also presumed that obtaining more than the minimum
becomes less and less important in accordance with the excess. The derived utility
function is then used to make theoretical predictions for a varin.ty of repetitive anx.
rnon-repetitive choice scenario. The theoretical results are compared to the correspondinrg
experimental data and are seen to be in good agreement. It is also interesting to note that
many aspects of risk aversion and risk taking follow naturally from the utility function.
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Z_.•jSearch and Target Detection

Major George R. Mastroianni, Ph.D. and
i Harry Zwick, Ph.D., Lette-man Army Institute of Research

Cadet Bryan Campbell, United States Military Academy

Abstract

It has been shown that exposure to low-level laser radia-
tion, such as that from rangefinders or target designators,
can cause temporary alterations in spatial sensitivity. The
aim of this research program is to quantify the effect of
spatial filtering on the detection of military vehicles in
photographic images. Predictions of the magnitude of expect-
ed gunner performance decrements resulting from these stud-
ies will contribute to efforts to model the effects o--
directed energy warfare. Basic research efforts conducted
as part of this program are intended to characterize the
role of spatial vision in visual search and target detec-
tion, and will provide essential theoretical support for
such problems as the design of effective camouflage and the
potential integration of near real-time image processing
into visual sensors.

Photographs of armored vehicles in fighting positions 4n
West Germany are used as stimuli. These images are subject-
•d to two-dimensional fast-Fourier transformation. The
images are filtered to pass only high frequencies, only low
frequencies, or to mimic the degradation in spatial sensi-
tivity observed in monkeys after exposure to lasers. These
images can be produced either in color or in black and
white; overall contrast and scene luminance can be closely
specified. The stimuli are presented usin a computer
projection system that controls the timing and duration of
the trials.

Current studies use a simple psychophysical procedure to
determine the effect of filtering on detection latency and
accuracy. Performance is compared across all Tour stimulus
conditions - the three filtered images and the original,
natural scene. We are in the process of integrating a SRI
Generation V dual-Purkinje-image eye tracker into the exper-
iment to study oculomotor aspects of visue search. Behav-
ioral contingencies will eventually be overiaid on the basic
detection paraoi~m to assess more realistic cognitiye inter-
actions with visuai search of degraded scenes.
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Effect of a. Simulated Sustained Flight Operation on

Cognitive Performance, Grip Strength, and Mood

David F. Neri, LT, KSC, USN
Scott A. Shappell, LT, HSC, USNR

Charles A. DeJohn, D.O.
- -•Naval Azzraspace Medical Rosearch Laboratory

Den•is L. Reeves, LCDR, MSC, USN
George Washington University

Abstract

Sustained flight operations (SUSOPS) tend to produce both
nental and physical fatigue, as well as changes in mood. This
study assessed changoes in auditory and visual performance, grip
.trength, aud subjctive mood during a simulated SUSOP. The
scenriao consisted of a 9-hour planning session followed by 4
hours rest and a 14-hour nighttime mission (1900-0900). After 6

* hours sleep, the 9-4-14 work-resit-work pattern was repeated, with
a. daytime mission occurring from 0400 to 1800. Several times
during the planning and mUssion segments, 12 subjects performed a
battery of computer-administered task's, including the Dichotic
Listening Test (DLT) and a sonar detection task. Grip strength
was measured repeatedly with a dynmmometer and subjective mood
with the Addiction Research Center Inventory (ARCI). According to
an analysis of variance, subjects showed a significant increase in
the number of errors on the DLT, a significant drop in correct
detections on the sonar task, and a significant reduction in grip
strength during both 14-hour misionas. The ARCI revealed that
,aubijcts felt an increase in fatigue during the nighttime mission,
wit•h little change during the daytime mission. They also reported
a decrease in intellectual efficiency during the nighttime mission
and a slight increase during the daytime one. We conclude that as
few as tvo consecutive 14-hour missions can result in a decline in
performance as well as self-reported fatigue. No performance
decline was obtained on a visual search or tracking task.
Subsequent snalyses will compare thi.se data to a scenario phase-
shift4d by 12 hcurs, to further examic4 time-of-day effects.
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Thc Effects of Uncertainty of Nap and Work Duration on

Cognitive Performance and Mood State During Sustained Operations

Robert J. Pleban, Ph.D.
U.S. Army Research Institute

for the Behavioral and Social Sciences
Fort Benning, Georg:z

Barbara J. Ross, M.S.
Department of Behavioral Biology

Walter Reed Army Institute of Research
Wahington, D.C

Abstract

Research was performed to examine the cognitive and subjective effects of
uncertainty of nap and work duration during sustained operations. Eighteen male
subjects were assigned to one of three conditions: uncertain nap, certain nap,
and no nap. The uncertain group differed from the other groups in that subjects
were not given any specific information on work-sleep cycling. With the
exception of a three hour nap period, the work-sleep schedules were identical for
each group. Perormance and mood were assessed over three sessions (one 12
hour baseline session and two 17 hour work sessions) using a varity of computer
based tasks. The. results showed that uncertainty of work-sleep duration had both
positive and negative effects on cognitive perfomnce depending on the specific
task that was employed. Reported changes in mood state across time were
generally small with no consistent group pattern. Overall the findings underscore
the value of naps as a means of extending performance effectiveness during
sustained operations. More specifically, these results indicated that for
commanders and those individuals whose mental workload is extensive, some type
of sleep discipline must be practiced. While thce short term impact of napping
may be negative (L e., sleep inertia effects), the long term performance sustaining
qualities of even low quality sleep can be significant when compared to no sleep
at all.
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Pbudiction OiTann Success in the

~' ~ - SpecWa x'imces Odalificatiol Course

-,._Rob•e r1. Pleban, Ph)D.
.Thmas J. Thompson, Ph.D.

U.S. Army Reseach Institute
for the Behavioral and Social Sciences

Fort Bcnning Georgia

Abstract

Recent research is reported which examined the predictive utility of
selcted measures of intelligence (Wonderlic Personnel Test - WPT), personality
(Iackson Personaiy Inventwy - JPI). and biographical information in predicting
the successful completion of the Special Forces Qualfiton Course (SFQC).
Intelligence, personality, and biographical measures were obtained from 293
soldiers attending Phase I of the 3FQC at Fort Bragg, NC. The relationships
between two of the seected predictor measures, WPT and JPI, and the Phase I
perfmance critera were assessed through a correlation-multiple regression
strategy. Predictive utility was assessed using a discrminant analysis procedure.
Intelligence (WPT) correlated significantly with overall Phase I status. Significant
correlations were also obtained between Phase I status and four JPI scales:
Energy Level, Anxkýty, Risk Taking, and Infrequency. The results further
suggested that SF ca.-Aidates who have had prior specialized taining emphasizing
land navigation, map reading, and patrolling (e.g., Ranger, Reconnaissance,
Jungle Warfare) are likely to be much better prepared to complete Phase I
successfully than those candidates who have not had such training. The single
best predictor of Phase I status was intelligence. The best predictive model of
Phase I status consisted of three variables: the WPT, Energy Level, and Risk
Taking, When employed with the present sample, this model was able to
increase the total percentage of correct classifications (successful-unsuccessful) by
115%. It was concluded that the use of a valid screening program could offer a
signifiat reduction in training costs by insuring that the selected candidates have
the basic capabilities and temperament for mastering the content of the course,
thus minrnizing attrition and the number of candidates recycled.
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Field Observation Methods Training
For Military Behavioural Scientists

Gerald D. Resch
P.R.A. Personal Applied Research Associates

Victoria British Columbia

Summary - Poster Session

"Within the Canadian Force over one bundred officers from the Personnel Selection Branch
ame employed as personnel specialists and behavioural science advisors to bases and units.
,-crtasingly, their responsibilities include the conduct of field research in the Sea, Land and
Air environments, as well as the provision of behavioural science advice to field unit
"commAnd&M In an effort to formalize training in Field Observation Methods, the Director of
Personnel Psychology and Sociology (DPPS) at National Defence Headquarters, Ottawa
con.,acted the development and conduct of a Field Observation Methods course. The course
-was conducted during a Brigade exercise at Hohenfla, Germany. from 21 August to 10
September, 1989. Each of the 14 participants aftended a one week theory and orientation
session in Laahr. Germany. and then joined separate combat and combat service support units
for two woeks in the field.

The course marial brought together theoretical and practical findings from the fields of
Social Psychology and Sociology. All material was adapted for application to the military
field setting based upon the experience of the Canadian Service Women In Non Traditional

1 7.Enviro nts And Roles (SW MNTER) Land Trals and relevant allied military studies.

All methods of field observatioa, from complete participation to complete observation were
reviewed. Emphasis, however, was given tu the roles of participant-as-observer (PO) and
observer-as-participant (OP). An active rather than passive role was advocated and skill in
adopting this role without interfering with the natural setting was imparted.

Human relations skills as well as the survival and facilitative skills required for effective
observation in combat armn5 units were discussed. Topics included:

• strazgies for reconnaissance, contact, negotiation and entry;

* issues of reliability and validity of field observations;

* methods of recording, calibration of observers, debriefing and intre tation;

• field research development and report writing; and,

* ethical considerations.

Th course was successfully conducted at the levol of post-graduate wark in the behavioural
n,'e-t Mo-_. hember wer dep!oveAx as _ .-4rh t.eam to investigate pra."ti'el =tho

of observing unit cohesion and to produce a behavioural science needs analysis for brigade
units. The course members were required to produce a final report of the exercise prior to
leaving Europe. This approach was adopted for the training of all future field observers/ad-
visors for the Canadian Forces.
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STeacher's Perceptions of Severity Ratings
and the Need to Report Maltreatment in

Military Operated SchooLs

JanaLee L Sponberg, DAEd

OhiJ-mahreatment, comprised of child abuse and neglect, is a senous problem..
.UMaltreatment situations cover a very broad range of actions and failures to act,
0feting greatly in their nature and severity. The effects of maltreatment may range
from major to minor anc may be physical injury, psychological trauma, sexual
maltreatment, deprivation of necessities, or a combination. Child maltreatment is a
complex issue involving families in which children are suffering maltreatment and
involving people who are attemptng to protect these children. Professionals such as
social workers and ew. ca&rs need to be communicating, cooperating, or
coogaborating to protec. children. This poster session will present research findings
exam-ining areas of simiarity and differences in responses to maitreatment severity by

- teachers and social workers.
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DoD Child and Spouse Abuse Data

JanaLee L Sponberg, DAEd

The office of family policy and support, a directorate under he deputy assistant
secretary for defense for family support education and safety, is responsible for
coordination and oversight of the family advocacy proagram and related issues. DoD

instruction 6400.2, "Chiid and Spouse Abuse Reports* July 10, 1987, provides
guidance for DoD reporting requirements.

Information collected by OFP&S between FY86 and FY89 will be available to be

presented to an audience through the graphic samples attached and handouts. The
materials will include the foWlowing:

Annual Report for FY89

Trend Analysis - FY86-FY89

Statistical Comparison

Service FAP Information Handouts

Two studies are currently under contract with the American Association for Protecting

Children to examine and refine the Departments child and spouse abuse dala

collection effort. Material could be made available for formal presentation of these
projects.
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Personallty-Gender Interactions
in the Workplace

Lam-ie C. Walters, PhiD.
Air Force Human Resources Lboratory

As MV &eales as•s leadership positions in aditionally-"masculine" caree"
fi_.ds it is im at to conidder how the female leader is accepted oy both subordinams
and Su. Individual differences may signifi y affect how leaders are
-irc'.ve. The present study examined how subdinawte and supeodinates, who vary

-1.authn rrianisrod evaluae male and female leadems.

Subordination to a fernale leader presents a -dilemma" for the male amhoritarian, as
varIoUS ebarsetcs of the auhoitaria, personality imply rejection of the female, while
,others imPly acceptnce. Authoritarians, who are somewhat rigid and stereotypical in their
th9nking. may reje female leaders who are perceived as violating conventional norms. On
the otmrhand, a o also tend to be submissive and reverent towards authority
figun= As a rslt they may actuallyevauat the fmale e favorably. However,
when no lngcr in a suxbdinat posiion, authoritarians may be lmre negative in their
,atngs of fmale e rs&.

Subjects were 233 male college students who, after completing a measure of
:=m'Oautia a d the rOle of subordinate or sperordinate as they watched a video
of a male or female leader conducting a training group. Subjects then evaluated th, leader
on swun amibutes as competency, likeability, promotability, etc.

Results indikated that authoritaxians, regardless of their position, were signifimandy
more favorable tDVwrds male leaders than female leaders. Low adhitarians, however,
Wended to be me favorable towards female kads than male leaders when a preference
was indicad The i acon of gender and personality suggests possible impacts on
nied-genderew coordination.
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-. 7$ADand Demographic Profiles of Enlisted Navy Males in
a Biodynanics ReerhProgram:

A Compari son of Program Completers and Noncompletezs

LT Schuyler C. Webb, MSC. IJS?4R
Naval Biodynamicso Laboratory

New Orleans, LA.

Abstract

The Naval Biodynamics Laboratory uses junior enlisted Navy
men as Human Research Volunteers (HRVs) in its Aircrew 'Injury
Prevention and'Human Factors research program. As the need for
HRVa increases and qua~lifying examination costs rise, optimal HrV
selection is critical. As a result, researchers have paid
increasing attention to differences between HRVs who successfully
comjplete their research assignment and HRVs who do not. The
Armed Services vocational Aptitude Battery (ASVAB) is9 required of
all1 incoming enlisted personnel. It consists of subtests
designed to maasuxe aptitudes predictive of success in military
occupationzs. The purpose of this study is to evaluate ASVAE
suktest scores and demographic profiles as predictors of HEV
success in our rezsearch program.

Method

ASVAB tiubtest scores and demographic profilet; of two HRV
groups were compared. The successful.J completion of their
research assignment was the major criterion for evaluation.

Results

One group (N-16) completed the research assignment; tha
second (N-12) did not. Complaters scored significantly higher
(p<,.01.) on the Word Ynowledge subtast than noncompleters.
Correlations between Word K~nowledge and Mechanical Comprehension
scores and program completion vsera poasitive (r-.44 and .32,
respectively). Both groupc were equivalent acro~ss demographic
meftsures. However, completers had a higher educational level and
enrolled part time in college during their tour.

Conclusion

The Word Knowledge score ia the best predictor of HRV
research program ccmpletion. Concomitant with other evaluative
meavures (i.e., personality, motivation, etc), it can be a useful
supplexontary predictor of HRV success in biodynamics research
participation. Future studies will investigate other cost
efficient measures to predict HRV assignment outcome.
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Tape Enduring Effects of Vietnam on Political Attitudes

Hinxas Westo~n and HichAei D. Matthews
Drury College

Charles N. Weaver

St. Mary's University

Abstract

Thsposter swninarizes data examinin the political attitudes of persons
who wiere draft age during the Vietnam conflict (cohort 1) and older persons
who.-were tot draft age during the conflict (cohort 11). The data for this
-study vere derived from~ the General Social Surveys, conducted annually

(zptfor 1979 anid 19S1) *since 1972 by the National Opinion Research Center.
-Cohort 1 vat defined as those persons who were ages 18-25 in 1973, and

* cohort II was defined as those persons ages 36-43 in 1973. Responses of
mal~es and females were conpa3:c for surveys administered froms 1973 through
19U. Rasponses to fau.- questions wore axamin d. These questions focused on

miliLtary spending, foreign aid spending, the likelihood that the U.S. will be
involved in aaother =ajor war "Lthin the next 10 years, and whether the U.S.
should take. an active role in vorld a.fairs. The results indicated that,
ovex the years studied, coho.rt I believed we are spending too much on defense.
Similar results were obtained with respect to spending on foreign aid, exrept
the diffarences between the two groups diminished through the 1980s.
Cohort I alao consistetuly expressed a stronger belief that the U.S. will be
itivol'7ed in another var soon. 'With respect to its role in international
affairs, the results are more complex, with there being an interaction
"between cohort au-A •ear of .. For all questions, responses of male
and females were simMlar. Implications of the results will be discussed.
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